POPULAR 
SCIEN CE s:x2 


MONTHLY 


to help you qualify for a bigger, 
better job inAmerica’s expanding industries 


Brought to You by 28 Leading Experts from Columbia, M.I.T., Cornell, 
Carnegie Tech., Georgia Tech., Many Others! A Practical Mathematics 


Course in Four Volumes! Used by Over 100,000 Men in Shop and Office! 


LIMAXING its achievements in adult education, 

the NATIONAL EDUCATIONAL ALLIANCE 
offers you—at amazingly low cost—a new stream- 
lined Course in Mathematics especially designed to 
answer the thousands of urgent new calls for mathe- 
matically trained men in virtually EVERY field! 


‘On work bench, in drafting room; in the laboratory: 
in tool, die and pattern making; in construction and 
engineering of all kinds, there’s hardly a field where a 
mathematically trained man hasn't a decided advantage. 
He gets the better job—bigger pay—wins promotior 
more quickly—and enjoys greater security through al 
his earning years. 


This New N.E.A. Course in Mathematics makes it 
possible for the average person to acquire—in only a 
few months—a practical working knowledge of all 25 
branches of mathematics and their practical applica- 
tions. It comes to you complete in four volumes filled 
with illustrated, fascinating lessons designed for home 
study. 


You receive instruction from 28 foremost instructors 
chosen from outstanding universities. Each instructor 
has been selected because of his special knowledge of a 
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particular branch of mathematics and because of his 
ability to simplify and streamline his instructions. 


—Over phi 


No previous mathematics knowledge 
this ingenious teaching plan. You start with Basic 
Arithmetic and proceed by easy stages to an under 
standing of the most advanced branches of mathe- 
matics. 

You'll learn how to use Algebra for short-cuts in 
shop problems, in construction work, in tool and 
die making, in welding, sheet metal work and pattern 
making, in office and laboratory. You'll learn how to 
apply Geometry in chemistry, mechanics, electricity 
and radio, in the drafting room. You'll learn how to 
employ Trigonometry in gearing, lathe centers, blue- 
prints, die punches, etc.; in range finding, aviation, 
navigation. You'll learn how to utilize Calculus in the 
design and production of ships, dams, bridges, motors. 
You'll learn Practical Applications that you can use 
to win advancement and bigger pay. 

(Continued on opposite page) 
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Invaluable for ‘mechanics. scientists. bust 
Ressmen, otc, FREE oven if You Teturn the 
Riathematics Lioraryt 


Normally, mathematical training as com- 
Prehenaive aa these 25-Courses-in-1 would 
Eoat yeu hundreds of dollars, ang years 
of study. "Now you get. it in these 
Volumes at a small fraction of the cost 
Atmel espithis Course at our risk 
1 ‘expense. Mail coupon below—get 
the set for 1 week's FREE Examination 
,, Alter'a week you may return it and owe 
& nothing; however, if you are thoroughly 
Convinced that it’ can help you advance 
to biguer earnings, keep it at the incred- 
ible bargain price and easy terms shown 
{in ‘coupon. But you must ACT NOW! 
This edition is limited in quantity. There 
may not be enough to mect nation-wide 
demand. ° Avoid disappointment — mail 
Free-Trial Coupon NOW! National Edu- 
eational Alliance, 37 W. 47th St, New 
York 19, N.Y. 
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THE ABOVE IS ONLY A SMALL FRACTION OF THE SUBJECTS COVERED! 


National Educational Alliance Inc. 
37 West 47th Street, New York 19, N.Y. | 

Without obligation to me, ship me prepaid for | DO NOT WRITE IN BOXES 
a week's PRE examination the complete "PRAC- - 
TICAL MATHEMATICS LIBRARY” in 4 volumes of 1280 pages. After 
one week's FREE TRIAL examination, I will either return the books and 
owe you nothing; ot keep them and send you only $2 then and 82 a month 
Until the bargain price of only $9.80, plus a few cents postage, is paid. 


SAVE COST OF 5 LB. SHIPMENT PLUS 30¢ CASH DISCOUNT. Send only $9.90 
this coupon as full payment. Same return privilege, full refund guaranteed, 
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Science News 
ious Liquid Acts Like Atom: 


“Black Light” Guards Freon, 
Catching an Isotope... 


VOL. 151: No. 2 


Watching Rockets at Work. 


Science at Work 
Picture_of the Month... 


Fingerprinting Diamonds. 


‘Lens Puts “Zoom” in Television... 


How Ocean Cables Are Mended..nnLLO 
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Flexible Wiper Blade. 
Gus Is Taken for a Rides 


Inventions 


Photography 
View Finder Marks Center... 180 
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| Arthur Godfrey says: 
“I.C.S. made the impossible—easy!"” 


You've often heard Arthur Godfrey, famed 

“Huck Finn of Radio,” now winning new renown 

® with his coast-to-coast “Talent Scouts” and other 

CBS programs. But this is the first time you've 
«heard the star on the subject of I. C. S.: 


“I had to quit high school before the end of 
my second year. Later in life, at the U. S. 
Naval Materiel School at Bellevue, D. C., I had 
to master a working knowledge of math, all 
the way from simple decimals and fractions 
through trigonometry, in the first six weeks 
or be dropped from the course. So I took an 
I. C. S. Course and finished at the head of the 
class! I. C. S. made the impossible—easy!" 


As usual, the former Navy radio operator and pres- 
} ent Lt. Commander in the U. S. Naval Reserve 
knows what he’s talking about. As an I. C. S. grad- 
uate, Mr. Godfrey is in the best of all positions to 
tell you about the educational system that’s served 
so long as talent scout for American industry. 
Study his statement. Then mark your interest 
on the coupon and mail it today for full information 
on what I. C. S. can do for you! 


BOX 7689-L, SCRANTON 9, PENNA, 
ticulars about the course Before which T have marked X: 
Tr 
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Mechanics & Shoperait 


Grinding Holder. 
Spot Heater Bends Plastic 
Flat Stops Squeak in Hing: 
g Interior White Pain 
Building an Overshot Wheel. 
Wing Nut Clamps Hose Stand. 
Cleated Board Anchors Scaffold 
2x 


Home Mechanics & Handicraft 
Craftwork Projects of the Month. 
Hippo Tops Handy Box. 
Plastic Shoes Molded to Foot. 
Mahogany Lamp Made of Turnings 
Omamental Shelf for Kitchen, 


Rack Holds 
Arrow Adds Noy 
Push Buttons Fly Model Planes 
Carving Plastic Inside Out 
Box Contrasts Wood Tone 
Snip Yourself a Boat from Dural. 
Hollow Tiles Make Doorsteps. 
BX Shield Forms Can Spout... 
Bent Metal Forms Flashlight. 
How to Identify Fuse Boxe 


Radio & Electricity 


More Light for Highways.. 
Hams Are Radio’s Vanguard 
Electronics Lights the Stage... 
Typewriter Turned Into Telegraph 
Powering an Iron Horse.. 

Tune in on High Fidel 
Houses Wired for Sound... 


Voice of Science 
Letters. 
Aids to Modern Li 
Hobby Shopping... 
‘What's Your Ingenuity Quotie 
New Tools 
Keeping the Home Shipshay 
New Shop Ideas....... 


iments 


For E. 
Editorial Memo. 


J 
Be honest now— 


suppose that a better job had opened up in 
your company—carrying with it promotion 
and more money—could you qualify? 

Tf you were boss, would you select “YOU” for 
that better job? 

Consider before you answer. 

First of all, could you fill the job? Has your 
experience fitted you for the step forward— 
have you been preparing for promotion apart 
from experience gained on the job? 

Or have you just been filling a niche, 
doing daily tasks well but making no 
real and intelligent effort to learn and 
qualify for the job ahead so that if an 
opening should occur you would be 
ready to fill it? 


The man who gets real promotion 
makes his own breaks—the man who 
slaves in the ordinary job at low pay 
just wishes and dreams of promotion 
4d more money. Which are you? 

Business is always willing to pay the 
‘man who knows—and pay him well. 
The man who is ready and willing to 
take responsibilities—and capable of 
directing the efforts of other men is a 


Dept. 
Ifyou can belp me get the ability and knowledge for re 
want to know it. Please se 

T’can succeed in the field 1 have checked 
‘send this without obligation to me. 


If YOU 


were Boss 
would 


YOU 


promote 


“YOU"? 


” valuable asset to any business 
organization. He never wants 
for a good job and aboveaver- 
age earnings. He gets ahead. 

We have helped thousands of men achieve 
promotion and more money—success some- 
times beyond their dreams—a success that was 
started by a coupon similar to the one below. 

Get out of that rut—don’t be satisfied with 

a mediocre job at small pay—be a success in 

business—this coupon may be your first step, 

So send it today—right now—tomorrow 
never comes for the man who consistently 
puts things off. 

*G. I. APPROVED 


La Salle Extension University 


i Correspondence Institution 


417 S. Dearborn, Chicago 5 
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*2) Business Management 
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Commercial 


With shipboard radar, developed and 
produced by engineers of the Radi 
marine Corporation of America— 
a service of RCA— 


shows a large, 
clear, maplike picture of the area 
under observatis 

With this radar picture he can 
safely pass through heavy fogs that 
would ordinarily force the most ex- 
perienced pilots to anchor, some- 
times for days at a time. 

‘The same research at RCA Labo- 
ratories that contributed to the 
achievement of radar—are con- 


ping on the high seas and inland waterw 


jantly applied to all RCA products 
to keep them at the top in their 
fields. So when you buy an RCA 
Victor radio, television receiver, 
ictrola radio-phonograph, phono- 
graph record or radio tube, you 
know you are getting one of the finest 
products of its kind science h: 
achieved. 
{ cordial invitation is extended to you 
to visit the new RCA Exhibition Hall, 
36 W. 49 St., Radio City, N. 
daily and Sunday—free ad 
Raslio Corporation of America, RCA Build 
ing, Radio Cit 

the RCA Victor Show, Sundays, 2:00 P.M, 
Eastern Daylight Sating Time, over NBC. 


1 is now freed by radar from delays caused by bad weather. 


fog 
RCA Radar- enables ships to see through | darkness 
storms 


A twelve-inch viewing sere 
reveals objects as ch 

—or as far a 
further detai 
marine Corporation of Ameri 
75 Varick Street, New York, N. 


RADIO CORPORATION of AMERICA 
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The Voice of Science 


Demonstrators 
Wanted 


wir this country needs is a good, 
half-pint atom bomb. Here we are, two 
years this month after Hiroshima, and too 
many people still think there’s no such 
animal as a bomb to end bombs, Which is 
not entirely their fault, 

When TVA wired the backwoods for 
readin’, freezin’, and cookin’ a few years 
ago, nobody in’ the barefoot crowd would 
believe electricity. David Lilienthal, then a 
director of TVA, told me himself they had 
to go out into the kerosene country with 
demonstration kits to show how the in- 
visible stuff that ran along the wires could 
light lamps and turn machinery. 

Lilienthal, as head of the Atomic Energy 
Commission, might sleep better these nights 
if he could do the same thing with atomic 
power, and send out samples of the world’s 
greatest force. A baby bomb that would kill 
only mice; or a little bottle of radiation that 
would get rid of moths. 

But, so far, there aren't any vest-pocket 
power piles. Nuclear fission comes only in 
the big, all-family package. Only the idea 
can be put out in handy, one-brain doses. 

So the story of atomic power is being 
told in many ways in many magazines—in- 
cluding this one. There are books about it 
in your public library, feature pieces in your 
newspapers. Read and believe—don't let 
strange words stop you. Like the intelligent 
hillbilly seeing his first electric light, it is 
something to appreciate the power of the 
smashing atom, whether or not you fully 
understand it. 

Certainly the best thing we can do as 
participants in this gigantic job of public 
education is to explain to our children the 
elementary new facts of their life and death. 
‘And we can learn, ourselves, by teaching 
others, For we are all children in a new 
world. 
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ALL KINDS 

OF WEATHER— 
UNDER ONE 
ROOF! 


At Eglin Field, Florida, the Army 
g Ground Command has built a hug 
: Hangar. Inside it, temperatures r 
70 degrees below zero to a torrid 165 degrees 
above can be quickly produced. 


Air For 


¢ from 


Howling 100-mile-an-hour winds, artificial sun- 
light, strato-chambers, and other built-in facilities 
make most climatic extremes available—with no 
costly waiting for suitable outdoor test conditions. 

The Climatic Hangar is another step in the Air 
Forces’ quest for better, safer airplanes and equip- 
ment. If you are interested in a future in aviation, 
Air Force Day—August 1—gives you a chance to 
know your Air Forces better. See your nearest U.S. 
Recruiting Station today for details on AAF 
enlistments. 


U. S. ARMY RECRUITING SERVICE 


8 porutar science 


FROM DESERT HEAT 
TO ARCTIC ICE 


In one building, 200 feet long 


by 250 feet wide, the Army 
Air Forces can simulate any 
one of the extreme weather 
conditions shown above. 


AIR POWER 
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AIR CONDITIONING GUIDE. 
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AUDELS DIESEL ENGINE MANUAL. $2 


‘A pratis with questions 38 


AN AUDEL GUIDE IS A GOOD FRIEND! 
Step Up Your Own Skill with the Proctical Facts ond Figures of 
‘Your Trode. Save time ond money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You con look over any 
‘Audet Guide in your home. Stort the Eosy Payments if satisfied. 


wm CUT HER E oo ee 


1IMAIL ORDER 


THEO. AUDEL & CO,,49 
Please mail me for 7 days’ free examination the books 

marked (X) below. I agree to mail $1 in 7 days on each 

book or set ordered, and to further mail $1 a month, 


‘% i 
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Pipe Fruting and’ Ate Condit Pasee—30ed 
Diterama, Potket ssa. Each Vol Sold Separately $150 « Fol 
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Tocluding ship & airplane. 416° pages, fully thostrated, 
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It's YOUR future—Matke the most of it! 


Start now to earn 
the bigger pay in 
electrical repair 


WAS there ever such an op- 
ortunity to get started 
{In electrical maintenance and repair—and at top-notch wages? 
‘Are you ready-—with experience and ability—to cash in on it? 
Others are getting just the sort of background needed—quick! 
practicall—to bandle the great variety of electrical mainte- 
Bance and repair work TODAY—from this Well-known elec- 
{trical library, You can toot 


THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 


jooting “charts that show quickly 
symptoms, causes, specific remedies, etc, 


Toke the first step toword improving YOUR future— 
Mail this coupon TODAY 
No money down—special price—easy payments—MREE trial 


| oF 
Business 


Me-Monday” book- 


ie and tax service is praised 
by business men and authorities 
for economy and efficiency. 


nthly statements are com- 
puted by IBM electric ac- 
counting machines. 


See “Bookkeeping” 
“MAIL-ME-MONDAY” 
BOOKKEEPING and TAX METHOD 


cr write 10 Dept. P-7 
1929 FIRST AVE,, SAN DIEGO 1, CALIF 


in your telephone 
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FOR STEREO PICTURES, IT'S 


STEREO-TACH! 


Toke Third Dimension Pictures with the 
STEREO-TACH and your own camera! 


There'p nothing in photography to startlingly beauti- 
ful and lifelike! You can't reproduce a 3-dimension 
picture in flat 2-dimension printing! 


‘Spastex, $16.25" the stereo-Tach 


Transparency For Third-Dimeasion Projection, the STEREO- 
Viewer FLECTOR! Just Out! "Ser your dealer of write 


ADVERTISING DISPLAYS, INC, Dept 5-6 COVINGTON, KENTUCKY 


MUFFLERS 
STEELS and ALUMINUMS 


with a motorboat tone 
SINGLES, Chev, V8, Plymouth 
Steels $550, wim $8.50. 


lminym $20.00, Aluminum are 
gvoronteed fer lif of your cor 


DEALERS WANTED 
SANDEE MUFFLER CO. 


7523 $. WESTERN AVE. LOS ANGELES 44, CALIF. 


‘including radio, electronic 
pares for technician, sneiteering aides. Approved for veterea 
fraining. 54th year. Write for catalog. 


BLISS ELECTRICAL SCHOOL 
114 Takoma Ave., Wash. 12, D.C. xy 


MECHANICAL DRAFTING 
TOOL ENGINEERING 


NING 


snpletely equi 01 room 
Span acceadited teat of Cuglosots ated Scoctica] iattwcs 
tora. 18 years of successful training of men for industry, 
Days, Evenings « Approved for Veteran Troiniag 
NEW CLASSES Now Forming + BULLETIN ON REQUEST 
AMM SCHOOL OF MECHANICAL TRADES, .1Nc, 
44 ALLIED BLDG., 1336 5. MICHIGAN AVE. » CHICAG 


Gain A Complete Science Education 
Right in You OwsHont, YAN NOSTRAND’S 


win. Your Spar 


SCIENTIFIC ENCYCLOPEDIA 


KNOW RADIO -Wx Success 
I Will Train You at Home- SAMPLE LESSON FREE 


Do you, want a rood-pay Job in the get started now than ever before. be Find ut What NI Cano For. Yow 
ep Mail Coupon for 


‘spare time While 
probably easier to 


aucust 1947 I 


SURPLUS BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 


Complete Opties! Complete Metal Part 
we More Than Vz Regular Cost 


GOVERNMENT'S 7x50 
BINOCULARS 


Gomplete Optics. new and ready 
for assembip. We supply full ta 
structions, Limit—1 Set of Metal 
Parts and 1 Set of Optics to = 
METAL PARTS—Set includes all 
Metal Parte--completely finished 
“for assembly of 9 X50 Binocu= 
jars. ‘No machining required 
‘Bodies have been factory hinged 

movered. A sturdy Binocular 
Saerving Gage incladed with 
‘each set of Metal Parts 
Stock =841-M $36.20 Postpaid 
OPrICS—Set includes all Lenses und Prisms you need for assem~ 
‘Bling 77 80 Binoculars. These are in excellent condition~perfect 


Pfeet—and have new low reflection coating 


103-6 eee 525.00 
‘Hoyou bisy oid inocu Optics sna ‘Btacculas Metal 
i Federal Excise Tax to above prices 
ARMY'S 6X 30 BINOCULARS—Complete Optics and Metal 
Parts for Waterproof Model. Would retail $102 to'$120. All 
Gpties perfect or near-perfect: Metal Parts new and perfect, 


Reverie Instructions included 
Stock 7030: $40.00 Pestoaid, 
ius $8.00 tax—Total—$58.00 


NEVER HAS THERE BEEN SUCH A 
SENSATIONAL BARGAIN AS THIS! 
BUBBLE SEXTANT-TYPE A-10 


200 each. A Teal bar 
bole. Siextant. shipment "is 
waxed paper discs” fiashilght with Theost 
Sréinary faadlight celle—not Turniahed) 
Telescope, 

but where 


na 
‘Excellent condition. Length 272 
Gost U's. Govt, approximately $178 


Fi. 154 inches 


Outside din. of 


romatic Lens for projecting, plus a Condensing Lens and 
piece of Heat Absorbing Gass with directions 
103! 


lie body, size 
‘amazing speed 
rajiied‘Griberscope and Sienal= 

‘$6.00 Postpaid 
MOUNTED PROJECTING LENS SYSTEM. PL. 01.44 mm 
(Just right for 35 mm. Projectors). Speed of F'1.9. Outside 
dla of mount at one end 60 mim. Length of mount 64 min 
Stock 2403-4 $3100 Postpaid 


We have literally millions of war surplus lenses and prisms 
Yor sus'ut bargal pices’ rte Tor Cetlog "W62—Senk Focal 
Satistaction Guaranteed @ Order by Stock No. 
EDMUND SALVAGE COMPANY 
P. 0. AUDUBON NEW JERSEY 


oobi Navy's in 
ed ys 
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‘Aeronautical University Approved Training meets ex- 
‘cling standards of uvlation Industsy: provarce for ay 
Dositfons. big opportunities, 
Courses ins 
AERONAUTICAL ENGINEERING. 8.5. degree. 
Remonauricat £) 
Genririeo encine cs 
bminisTRation—incioing tates 
PRE-ENGINEERING: ‘Special course for high schoo! 
kradanten and veterann deficient fn-math and acence 
‘tor Gov't, Airplane and Engi 
‘Slose with aviation experience 
Teeter Bay oop 


FOUNDED. 
ay 
cuRTiss- 
WRIGHT 


AERONAUTICAL UNIVERSITY 
apt HF 8 Michigan Arnon Chege 3, ale 


Why spend years learning by 
experience what you can get from 
© practical book in a few hours. 


PAYS 816! 
‘Appraising, Loans, Mortgages und hundreds of re" 
dlararel back gore atinlly know 4 


Sees Bo 
ibjecta. Course offered in home study or class- y 
Par oa iy Ma 


sore jabs 
Toom—Both G. 1. Approved. Sond pore card tones today for big, new 
, 
FREE iii. 22 ell, Roe 


“Li Ani enor Fo ——— 


1.C. S. graduates turn up in lots of 
places—but not “behind the 8-ball.” 
You'll find thousands of them in top ex- 
ecutive posts . . . hundreds of thousands 
holding good positions and regularly 
collecting promotions and pay raises. 

They realized that the advancements 
go to the trained men . . . and that prac- 
tical, authoritative I.C.S. training is ju 
as close to any one as the nearest leiter- 
box. Many of them started drawing the 
dividends of larger pay checks and in 
creased responsibilities before they com- 
pleted their I.C.S, Courses. 

The road they followed to success is 
open to you. I,C.S. Courses cover more 
than 400 business and technical subjects. 
You study in your spare time . . . at low 
cost... ina class by yourself. 


If you're as smart as we think you are, 
you won't be caught “behind the 8-ball” 
with the untrained. You'll mail the cou- 
pon today for full information on how to 
join the trained men rewarded by this 
modern world, 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7690-L, SCRANTON 9, PENNA, 
Without cost or obligation, please send me full particulars about the course before which T have marked Xt 
‘Fertile Courses 
Rayon Wenn 


Givil Esaineeriag 


Goal Sting’ 
1 Contraction and Bailing 

Gl Michray Engineering 

B Lumber Dealer Comirntioa Engineering 
Reading Structural Blueprint Engine Runsiog 


Structural Drafting B Heat Treatment of Metaie B steam lectret Stnem cine: 5 Trathe Management 
Name. Age___Adres, 

city tate Present Position 
Working Howre___.31, t__pa Length of Service in World War Il__ 


Bperial tuition rates to members of the Armed Forces, Enrcliment ender the @.t. Bill of Rights approved for Wor IT ¥ 
Canadian residenta tend coupon to International Correspondence Scheels Canodian, Ltd, Montreal, Canada 
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add PYROI 


carefree 
driving 


Join the growing ranks of automobile own- 


ers who are underwriting car performance 

i Pyroil prevents undue wear by 
a film of oil on cylinder walls 
prevents rust and corrosion 
the accumulation of dirt, sludj 
id other contamination on surfaces 
reduces carbon formation, 


fo 


PYROIL FOR 
AIRCRAFT ENGINES 


Use Aireraft Pyroil B for lubri- 


Aircraft Pyroil A for 


1, Wisconsin 


fl 
| 
| 
want.my cat tp lat ad run propery, Picae alt me 
| Inare about Pyroll and how it ean sevomplsh this for me 
| 
| 
| 
| 
| 


‘Name oe 


‘Address 


city oF Town, State, 


caciecenaemein al! 


| 


Jerry, the talking dog, 
is entertaining hospi- 
talized veterans, by 
courtesy of the PY R- 
OIL Company. Picture 
of Jerry sent on request. 
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Statistics Don’t Lie 


On page 90 of the June number I find: 
... the coal miner may be released from his 
daily struggle with death in the dark.” Now 
don't you think that is laying it on just a 
little thick? Why don’t you take a trip to 
a modern coal mine? I am sure you will find 
that (1) mechanized methods eliminate the 
“struggle,” (2) modern methods eliminate 
the “dark” and (3) no one is under the 
constant fear of “death.” A check-up will 
reveal that coal mining does not have the 
ighest of all poor safety records. 
Janes V, THOMPSON 


Calhoun, Ga. 


The National Safety Council ranks coal 
mining as the most hazardous of all occupa- 
tions in the severity of injuries. Its accident 
rate on that basis is more than 10 times the 
average for all industries, And the last 
decade has seen more than 10,000 miners 
die—most of them in the dark. Is that laying 
it on too thick? 


Why Not Crash Pads? 


Sir: 

I read your article “Cars Can Be Safer” 
(April "47, p. 82), and you stated that the 
car companies would lose business if they 
came out with crash pads, safety belts, ete. 
But if these were put on all cars at once, 
like the sealed-beam headlamps, I doubt 
that the sales would decrease much. 

Bit Kinkness 


Burlington, Vt. 


Sir: 

. . . Your article “Cars Can Be Safer” 
interested me because of the crash-pad 
feature. You see, I've been thinking of some 
such thing for quite some time. . . . What 
Thad in mind was a crash pad so constructed 
that it would automatically be released 
either through the braking action or at a 
certain speed so as to rise upward and cover 


INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the U. S. Patent 
Office. For that reason, the Patent Office advises the inventor, 
unless he is familiar with such matters, to engage a competent 
registered patent attorney or agent to represent him. We 
maintain a staff of registered patent attorneys ready to serve 
you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record. 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


Copyrights 


—EEEE —_ State__ 
Registered Patent Attorneys ‘Please wiite or print pi 


CLARENCE A. O’BRIEN 
& HARVEY B. JACOBSON 


72-4 District National Building + Washington 5, D.C. 
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Give yourself the Backing Of a 


12 
REFRIGERATION 
AIR CONDITIONING 


‘Refrigeration and Air Conditioning have leading 
place in fast, frowing elds of our time: | Train 
nen paid well to service, install, maintain, repair, 
rebuild household and commercial 


shor'pkoy 


men to ‘our Home Study training and 
I on actual refrigeration work. 


A NATIONALLY KNOWN INSTITUTION 


Eeeeceme 


Trades Inst, Dsl, 18 
heaps 28, 


Send free llustrated Brochures and other information about 
Refrigeration and Alr Conditioning. 


16 roputar science 


the area that a body would come in contact 
with when the car operator finds it necessary 
to make a sudden stop. . . . 

Morrus Green 
Brooklyn, N. Y. 


Readers Kirkness and Green, approaching 
different aspects of the same subject, may 
both be on the right track. 


Which Way Is Tim 


Sir: 

Maybe you can set me straight on the 
“Vertical Clock Face” (June p. 115). 
It is supposed to be 5:15, but I'll be doggone 
if I can figure it anything but 5:20. If, as 
it says, it is 5:15, shouldn't the lower portion 
be at 3 instead of 4? 


J.N. Rices, Jr. 
Oyden, N.C. 


As stated in the clock’s description, the 
minutes are read, not vertically, but from 


left to right in the horizontal width of the 
column's higher portion. 


What an Eye! 
Si 


“Sculping a Television Lincoln,” page 119 
of the June issue: You fooled me for a 
minute with that “mirror shot” in the upper 
left-hand corner that shows the bust of 
Lincoln with the hair part on the right, the 
mole on the left and the actor’s wrist watch 
on his right arm... . 

Cranence M, Hatt 
Pittsburgh, Pa. 


It wasn’t meant to fool anybody. That's 
why the lower edge of the mirror and its 
frame were allowed to show in the picture. 


Sense vs. Semantics 


Sir: 

Practically all flammable materials burn 
or combust spontaneously, for once the re- 
action has started, heat from an external 
source is no longer needed. . . . 

The technically correct word for the phe- 
nomenon described by Mr. Swezey (May 
“47, p. 212) . . . is “spontaneous ignition.” 

Metvin C. BERGEN 
Grosse Pointe Farms, Mich. 


“Spontaneous combustion” is far more 


— 


INVENTORS 


Patent Laws Encourage | 
The Development Of 
Inventions 


The Rules of Practice of the U.S. Patent Office advises— 
unless an inventor is familiar with such matters—that he employ 
a competent registered attorney or registered agent, as the value 
of patents depends largely upon he skillful preparation of the 
specifications and claims. 


The firm of McMorrow, Berman and Davidson is registered to 
practice before the U. S. Patent Office. Additionally, it maintains 
@ staff of attorneys able to readily understand inventors’ dis- 
closures, to advise concerning patentability, and to prepare 
appropriate specifications and claims for filing with the Patent 
Office. 


If an inventor believes he has an invention, a search of the 
most pertinent prior U.S, patents should be made and a report 
obtained relative to its patentability. Where such report indicates 
that the invention appears patentable, in order to secure protec- 
tion, diligence should be exercised in making application for a 
patent, 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS — TRADE MARKS — COPYRIGHTS 


1427 VICTOR BUILDING, WASHINGTON 1, D. C, 


Pe 88 ee eee eee ee ee eee 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
1427 Victor Building, Washington 1, D. C. 


1 
Send me further particulars as to patent protection ond procedure end “Invention Record” I 
form at once. I understand that this request does not obligate me. 1 


a ee ne oe (WHITE OR PRINT NAME CLEARLY) OO om om oe oe oe ll 
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widely known and understood, both in popu- 
lar and textbook use. 


Wouldn’t You Know It? 


Sir: 
One of the things that interests me most 
is your “I'd Like to See Them Make” page. 


5 | With reference to your March issue and one 
FIND OUT ABOUT OPPORTUNITIES | oF tise ideas, entitled “Magnet to Save 


IN INDUSTRIAL ELECTRONICS | Tires,” I herewith enclose a cutting from 
es a perfectly natural human desire tgiwant more | another magazine, . . . 

nina of ike Wha Look aboutgae. Suckers C.S. P, JAYAWARDENA 
Yu will tee, comes to the man‘ who is trained for his | Katana, Ceylon 


Renew world of opt to 
ambitious men. One 
fields is IND! 


of Industrial 

and ‘bounds. 

sduipment, 

fiuat Arat have had special training 
GET READY Now! 


Shown above, the device described in 
Reader Jayawardena’s welcome clipping is 
@ truck-mounted, road-sweeping magnetic 
Le LBARY AT HOME OR COME TO OUR SCHOOL unit in use in India to pick up sharp nails 
ripe, You don’t ne@d’ any advanced schoolin af me and other tire-damaging metallic fragments. 
In its first day's use, it is said to have col- 
lected 300 pounds of nails. The machine, 
incidentally, is manufactured in America. 


‘on 

JR oir" completely eaulppe 

finer way you quickly acquire 
Yau aulekly 


i Sttert iadusteid Electronics | Watch Your Atoms 


A-auipe#or your Furum ete facts about ig 
Sustriaifeke Packed with metres. eile ait | Sir: 


ee eee “ee «In your Letters column recently (June 


"47, p. 18), one of your readers attempted 
to devise a sort of “atomic energy machine,” 

AUTHORIZED TO ACCEPT VETERANS FOR using the “well known” chemical principle 
ees ee that “water cracks into hydrogen and oxygen 

4 genau 

ee TE scas am, wm, _ | | See Peed Srcadt a eat Soe pipe: Tbe 
Acer eres acer eee | | mus cies eer eines meet tk 
INDUSTRIAL ELECTRONICS “It Ys understood that ak ee DEREHNERY NeUNES 809, 
Pvilbe under’ no obligation. cumbersome, etc. 

Here is the fly in the ointment. Water 
does not “crack” into hydrogen and oxygen 
when passed through a hot iron pipe. Its 
hydrogen is replaced by a metal. The oxygen 

not released. It combines with the red-hot 
iron to form magnetic iron oxide. The re- 
action—plain electron transfer, no nuclear 


ADVICE 


for the 


INVENTOR 


The United States Patent Office advises the inventor, 
unless he is familiar with such matters, to employ a 
competent, registered patent attorney or agent as the 
value of patents depends largely upon the skillful 
preparation of the specification and claims. 


PRELIMINARY STEPS toward PATENT PROTECTION 


The Evidence of Invention form ment 


ponied by o letter authorizing the potent ol- 
is offered forney or agent 10 conduct @ preliminary 
making his ot the U.S. Patent Office omong 

should dat granted U. S. Patents for similar typ 
it wi vention, The p% 
capable of understanding his epores @ 
closure should then be 


ion ond recommends 
fentor should take, provided the 
possible patentobility. 


Victor J. Evans & Company has a staff of experienced regis- 
tered patent attorneys available to assist inventors in the prepa- 
ration and prosecution of their cases before the Patent Office. 


The COUPON BELOW is suggested os a convenience to the 
inventor in starting action on his invention. 


ro By CO 


1 1 
1 ‘ 1 
‘ Werle. Senos ! 
H REGISTERED PATENT ATTORNEYS ! 
rT 240-4 Merlin Building, Washington 6, D. C. 1 
[| PLEASE SEND DETAILED PATENT INFORMATION TOGETHER WITH CONVENIENT “EVIDENCE OF INVENTION” FORM. — 
' Name. ' 
B Name. nnn H 
1 Address... 1 
1 nd St q 
. owes 
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2000 


of Old Line Legal Reserve 


LIFE Peer 


QAMONTH™ 


(atage2l) $ 
Other ages 


ONLY F—inprepcicn 


“One Half Permanent Ratein effect 5" year 


Buy as little as $1500. of this solid protection 
—or more—at proportionately low rates. But 
buy your Postal Policy now! 

Postal Life of New York has specialized for 
40 years in insurance by mail and over the 
counter. The savings due to this direct deal- 
ing are passed on to policy holders. Current 
diidende 9 9¥2%. Further savings are made 
if premiums are paid quarterly, semi-annually 
or annually. 


POSTAL LIFE OF NEW YORK 


operates under the rigid New York State Insurance 
Laws and has paid out over 


$60,000,000.00 


to its Policy Holders and Beneficiaries. 

Postal issues all Standard Policies to men or 
women, from ages 10-60, at low cost. 

Send coupon today for rates on this Modified " 
Policy at your age and other details. Life Insurance 
is vital 


CLIP AND MAIL COUPON TODAY 
Lh = 
POSTAL LIFE INSURANCE COMPANY 
511 Fifth Ave. Dept. M-718 

New York 17,'N. 
Mail me without obligation complete in- 
formation about your low-cost Modified “4 
Policy at my age. 
Name.snnsnnnennn 
Date of Birth 
Occupation, 
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business—is represented by the formula: 
3Fe + 4H,O + Fe, O, + 4H, ¢ 
‘AntHur TAUB 
Brooklyn, N. Y. 


Reader Taub uses chemistry to get the 
same answer PSM got without it: The idea 
wouldn't work. 


There Will Be Licenses 


Sir: 

Reference is made to the article entitled 
“Transmitters Shrink to Lipstick Size” ap- 
pearing on page 101 of the May issue: 

Contrary to your report, the Commission 
does not and has not at any time contem- 
plated the operation of the Citizens Radio 
Service in an unlicensed status. It has, how- 
ever, stated that it is considering every 
means of making the licensing as easy and 
convenient as possible . 


T. J. SLowme 

Secretary, 
Federal Communications Commission 
Washington, D.C. 


PSM is glad to correct its mistaken as- 
sumption that the program envisaged mere 
registration, rather than licensing in the 
usual radio sense. 


More Power to You 


Sir: 

In reference to your article on (radio) 
power supplies in the June issue (p. 204), 
let me say that it was a good one. 

Thave two suggestions on how to improve 
the 400-volt supply. As long as there is an 
unused filament winding, why not bring it 
out to two binding posts? Then you would 
have a source of filament voltage for your 
power supply. 

Another thing that could be done—and 
should be done for safety’s sake—is to put a 
pilot light in the circuit somewhere. This 
could be done by placing a 110-volt mini- 
ature bulb across the primary of the trans- 
former or a regular pilot light across the fila- 
ment winding of the transformer. 

Manin Pracen 


Brooklyn, N. Y. 


PSM did not wish to alter Carl Andresen’s 
original design but agrees that these would 
both be worthwhile improvements. 


ie cio 2 BREAT FIELDS 


- Get Ready QUICK 
at COYNE / 


PICK FIELD YOU LIKE— 


SEND FOR BIG BOO! 
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Will You Let 
Me PROVE I Can 
Make YOU a 

New Man? 


LET ME START SHOWING : 
RESULTS FOR YOU WADE MARK. REG.US. PAT OFF 


Dept 20007, 35.42 Bi WY. 18 


SHORTHAND 
IN 6 WEEKS 


LEARN AT HOME—LOW cost 
minute. Easy for 


WRITE FOR FREE BOOKLET TO 


For quick results 


recommend 
CHARLES 
ATLA’ 


LEARN w mens CARTOOHING 


nant or PROFIT 


Learnt home. Spare time, Practical basic 
re crealaned wchoat, Mam 
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RADIO..2 ELECTRONICS offew YOU... 


Both the Home Study and Chicago laboratory courses of DeForeste | 300341 N. Ashia 


Training, Inc, an 
the "G.I. Law” 


Make good money . .. get a real job... be independent by owning 
your own business . . . follow the advice of the masters . . . "PRE- 
PARE TODAY TO SUCCEED TOMORROW. 
Whether you are an ex-Gll,,a teen-age youth or an older man; few 
her fields offer you such a vast variety of opportunities for real 
money and a brighter future as the colorful, fascinating field of RADIO 
ELECTRONICS, 


Got Late Facts 
Get the late facts about the exciting news 
jadio, Television, Electronics, Radar, 2-Way 
Motion Picture Equipment, Sound Recording 


Electronics and 
RESIDENT. LABO- 
in your spate 

time at home. DeFore 
these. 4 BIG. HOME 


than 193 mode 


1 bene of out 


If you prefer, you can get ALL of your 
Training in our— 


+ offering you some of the finest 
RadioElectronic Training Facilities in 
the nation. Enjoy many post-war train: 
ing advantages in a modern, new build. 
ing, housing a wealth of "LEARN-BY- 
DOING” Equipment. Visitors invited. 


DeFORESTS TRAINING, INC, -] 


‘Ave. Dept P.S.—D.9 
14 Mlnele, UA. 


Ele farce Ll wcsewstisannes, A 


see eee eeeeeeeeeend 
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You Can Influence Others 
With Your Thinking 


TRY IT SOME TIME. Concentrate in- 
tently upon another person seated in a 
room with you, without his noticing it. 
Observe him gradually become restless and 
finally turn and look in your direction. 
Simple—yet it is a positive demo 

that thought generates a mental energy 
which can be projected from your mind to 
the consciousness of another. Do you real- 
how much of your success and happiness 
life depend upon your influencing others? 
Is it not important to you to have others 
understand your point of view —to be re- 
ceptive to your proposals? 

How many times have you wished there 
were some way you could impress another 
favorably — get across to him or her your 
ideas? That thoughts can be transmitted, 
received, and understood by others is now 
scientifically demonstrable. 


This FREE Book Points the Way 


The tales of miraculous accomplishments 
of mind by the ancients are now known to 
be fact—not fable, The method wherel 
these things can be INTENTIONALL) 
not accidentally, accomplished has been 
secret long cherished by the Rosicrucians— 
‘one of the schools of ani 


plains how you may receive’ 
dom and benefit by 
Address: Scribe K.N.P. 


The Rostcructans 
San Jose, (AMORC) California 


-USE THIS COUPON 
Scribe K.N.P. 
‘The Rosicrucians 
| San Jose, California 
{ | Iam sincerely interested in an intel- 
| ligené method of attaining a mastership 
of life 


Send me without obligatio 
your FREE Book which explains ho 
T may receive and use your age-old 
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STUDY at HOME 


With An Educational Institution 


jalized training win higher positions, insure 
land are bigger successes in. business anc 
portunities NOW greater than ever before 


larger earn 
public, lite 
Bend ‘tor our 


ARTS and SCIENCES 


Usties; Agriculture. 


ENGINEERING 


Courses in Electrical. Civil, Mechanical, Drafting, Archi 
fectural, ‘Steam, Aeronautical, Radio. Structural, ‘Mining, 
Industrial, Petroleum, Marine, Chemical, Diesel,” Autome: 
bile, Hefrigeration, and’ Air Conditioning Engineering, 
LAW 

Complete Professional Law Course includes 18 Hornbrook 
Series college grade textbooks. Courses also in Commercial 
Taw, Patent Law and Medical Jurisprudenc 

™ 


ley-Roasevelt Incorporated, 4810-AB, Sheridan 


iene 40,10, 


MAKE MONEY CASTING Home 


iEEDED. 
MAKE “YOUR 
wpadian $1.50. 


Radio and Television Schools 
| NEW YORK TECHNICAL INSTITUTE | 
OF NEW JERSEY 


8 Morket Street, Newark, New Jk 


| | One of America’s Leading 
| 


CORRESPONDENCE COURSES IN 


RADIO cod ELECTRICAL ENGINEERING 


STAY HOME AND MAKE MONEY! 


=Men! Women! Get into profitable, uncrowded profession you 
Gan “operate from sour home or still office after anor’ hot 


here pay gladly for relief. Send today for FRE 
‘STEPHENSON METHOD, Established 1884, 12-28 South Matket St, Boston, Mass. 


Government Jobs! 
Start $1,756 to $3,021 year 


Thousands po- 
Prepare Ni 
Wi 


th eo pentions an parti 

Veterans et preference. 
"FRANKLIN INSTITUTE 
180 


Le 


Now YOU Can Lick Any 
AUTO REPAIR JOB! 


IN LESS TIME=WITH LESS WORK 


MoToR’s New AUTO REPAIR MANUAL drawings show you exactly 

‘shows you how to service and WHAT to do and HOW to 

repair ANY part of ANY car! ft 
No auto repair job is too tough fverzwhere. th 
when you've wot MoToR's AUTO "M0 servicemen. 
REPAIR MANUAL VOU can re | Now YOU-without 
Seen oom castuircane team ace for yourself what a won 
Fear end-auickly,eaniy, right! Just Gerbook MoToR's, Auto Repalr 
look up make, model, and the job Manual really is, TRY it~PRE! 
in the quick index=and go to work! for 7 days! Learn first-hand how 
‘Clear, illustrated instructions lead it can pay for itself the first few 
you step by step. times you use ft. 


Clear, Pictured Facts on Every Job 
n Every Car Built Since 1935! 


Nearly 200,000 service and repair facta 
on all these makes! 


laf ees 

fe gate gue anna, ks 0 MO! 2, 

seal Schsvesictre SEND NO MONEY J (=: 

misdecte ate c, TeDay Free Examination J Soa’ can, 
a 


Lolayerte 
le Salle 


ion 2 Just mail coupon below—without 
heed; dovectaied it ail together ins T0st mail coupon below—swithout 
BS,QNE handy, eany-to-understand PE" out beck, pay Mim noth 


ing. Firat make it show you 
i Eeiec Nase LAS Rt Tiss the erentest me-caver 
‘This BIG book—S56 pages, 8%x11 and work-saver you've ever 84 bie pases including 60 pag 


Inches, ‘bound in sturdy tabric— — Seen—returm book in 7 days and 

brings’ you nearly 200,000 ‘service, Saal coopen to 

Whne-up,‘factr on svery'car bulk PAY! Addresa:, MoToR Book 
1838 through 1946. More th 


ail models, Over £00 
‘up Chart: Valve Measurements: ‘Compres 
Bion Pressure: ‘Toraue Wren: on 
Starting’ Motor: Engine Clearunoes: Gen 
erator; Gluten & Brake Specifications; Pronk 
Ena Measurements, ete 


Same FREE 7-Day Offer Applies on 
MoToR’s TRUCK REPAIR MANUAL 


Teck ‘postpaid in T dave, CF 
‘ee, remit $10 eath with arden). 


Print Name tT 


Hoh 2tStuares of Fenele “works 
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SINESS OF YOUR OWN « if ANALYZE HANDWRITING ’ 


) 
REFRIGERATION—AIR CONDITIONING Smee UNCON DED EmOrrSSION, 
‘Take a good look at the man you envy. What has | Mereand more peice exe srante onalvsie han 
Fre vtot that you haven't got? The chances are his | EEsawvtina sam Mca Hark Ounun, stver 
Stctess i simply a matter of training’ He Knows Tce rCarel eschew la car, 
Fis ob. He fs-aspectatist in his Bele Astin iciafepradacdge om 
Why, then, should you be content with a small ‘Yeled te touching eraphs analvote ofers 2 
job at smail pay. "The door to opportunity. is, iss af chara vgaifveg emell town, frmor city Send 
pen’ today widey than ever before” Now is the fer Gani aNACv ER ert Toe real P 
ime to-do something about your future, Enh ALE Piste Mobos 
‘Take a friendly tip. Investigate the field of Rs over. Address A. 1G. A. Int, 126, Noel, Missourt. i 


frigeration & Air Conditioning. Here is an indus- 
try that offers every opportunity you could ask 
incnoeo0d 22D: security-—plenty of chance for ad- 
Vancement—a ‘business of your own. } 
‘The Industrial Training Institute, largest and | 
most completely equipped school of its kind in 
the world, will give you the practical training 
you need.’ You can start at home without giving 


Learn PLASTICS 


Study at home or at schoo! in Los Angeles or New York. 
Approved for Veterans—Available (or non-veterans, 
America’s Oldest and Largest 


ear present "he aud when you: here come 
Betta your “incretca training, we, wil, brn PLASTICS INSTITUTE 
Mow how" oy working on actual equipment in | [1601 S. Western Dept. PS7:B Los Angeles 6, Cali 


our Dig; expertly. staffed shops. 


‘No advanced schooling is needed. Our unique ’ 
vie, ivanza, cob fa eed, Ov untae 
Geeta eae Bir oy cael eR ELECTRICIANS’ SCHOOL « 


lity is to prepare you for a better job and \OTO! 
a happier future. And after you have graduated | MOUSE, AND COMMER OAL, ZUnG nErniGaeArion 
You enjoy all the advantages of our’ life-time dpprosad jor Veterans vetoing 


Employment” service—wherever You "go, when: 
ever Yousneed i SCHOOL OF 

ACES ABOUT THE INSTITUTE PENNSYLVANIA INSTITUTE ttecrmcrry 
Founded in ibid. Rina wratned more teen 400,000 ' che rhdeo acgemosh 
men for practical work in sacri) fields. From Saaee -4 
TBM throtgh 1945 trained” specialized technicians, 
exelusivelsy for the "Army. ‘Navy and. Marine THERES 
Eorpe, "Now training thousands of veterans under Money ; 
Be Ge i fom ite eee deans 

ofhe-atudy. Occuples” ve. bulldings of comment 

Own Hay over $500,040 invesied in training fa: | EARGea nner mr deterans CMD BS 
clitiess with an instruction staff of more than 100 | Sasson sty'aver ses aseatene dior Oe 
men, Known everywhere as America’s foremost “Fond mame ond atdrene for fren data, 
choot of practical training Yar industry. 
Don't delay, Time i passing fast, Mark and matt 
Tre coupon welows wil being You, without poll 
tation, Tull details of this and sther courses, from 
neh you may ehoose.‘Take the step that 
Berthe turning point in your career to's better 
nd bigger earnings, 


Scctinig” SEx001' Sr" wecuamicnt pexriarey 


Saatw @VGSwwwore wit wrasse he aww 


Tis a0ok What Every Mason Wants 


adustrial Training Institute, 

\80 Lawrence Ave., Dept P2HR Chicago 25, Til. 
Iam interested in getting ahead. Send me FREE 

opy of your “Camera Visit” book. I would like to train 


w—_________________(name field). 


We have Important Masonic books for 

1 Blue Lodge, Chapter, Commandery, 

I Scottish Rite, and Shrine. 

i ‘OUR RITUALS ARE USED THE WORLD OVER 
Send. tor tree catalog of ooks and rituals for Masons, 

1 | 03a Fetiows: Knights of Pythias, Knights of Columbus, ete 

| | EZRA A. COOK, Publisher, P. 0. 796, RA-T Chicago 90, Il. 

1 

! 

1 

1 


ILLUSTRATED COMIC 
Go BOOKLETS 
(pp ee i 


‘They are loaded with 2 
toons. Full of Fun and Humor. 


GET THE FACTS ABOUT AMERICA'S FORE- 20 DIFFERENT booklets 


Jsent prepaid for $1 in plain 


MOST SCHOOL OF PRACTICAL TRAINING | coavcotesTGr eo 


Are you a Veterai 


This practical shop in- 
struction system gives 
you actual experience with a 
Home Radio Laboratory —part of the 


You bulld this com 
nebitcg, moder 
pereteroayne receiver 
with ‘the equipment that 
Eomes' with your National 
‘Fralning’ at”'no cost 


Shop Method Home Training By A Real, 
ME LABOR Resident Trade School 


“not onl 
the fundamental ‘theory ‘but the actual 
that 


aa 
Ss 
Sgchreaah wer Bee i us 

eatct neonate Saat See ane react 
iebeknte et rated tied me oa Shiota Seige anna 
Eee st wan rai oor 


Tee Pas he ally Amos, made ware constantly 
Radie Is in greater’ devaand” today sv 


reward. 
Syertaforetot only in Radio proper but "8sulonal" otters you such practical 
Bacay aA Seach Eoin nce: ine aed had i 
ee Comimunicatlons. Good jobs await ths COUPON FOR A FREE LESSON, 
pa 


Succes oe ‘Check the Job You Now Have With 
SECURITY FOR These Oppectesties ls LADIG 


to 
Eransmite 
frit 

Your train 


made up of the font mod 
em radio eatueh of 
just out of 


NATIONAL SCHOOLS 


aucust 1947 27 


TO the MAN P 
INTERESTED IN Ly 


options yn 


practical train ing 
Every question about Law eration, fuel systems, sae sear res 


OPPORTUNITIES AHEAD! 


FOR A FUTURE 


to Chicago for actual shop practice on DIES 


= on 
the ability to 
nd wet with cont 


struction by lawye 
handling legal 


NATIONAL POTTE! 
418 west Thre ve. terand’ Rapides Minnesota 


_ Exee Book 2@ 
eereres Teer ae 


Bs pains Toi ene rece 


Get into a Big Branch of 
the Automobile Industry 


| Moderaiae Your Qua! Improve Your Sera! 


ie. Positively, 
i 


\ 


Be A MASTER PLUMBER 


Earn$15To $50 ADay 


Learn to Service and Repair 
ELECTRICAL APPLIANCES 


ce shop. Complete ihus- 
nous wiring. ee Bend today 


PACIFIC TRAINING SCHOOL 


7217 So, Broadway, Dept. S-108, Los Angeles 3, Calif. 


eed 10,000 MEN | AND WOMEN 
WANTED 


itioner. Tt levels all standard 


MIKALSON "MEG. co. 


Dept. S Box 70% Everett, Wash. 


[aan POTTERY 


SIGNS fiigioe "tte bares 
SHOWCARDS SaaS Ta 


CALAFROTEGH TRAINING wi ald teria yout py ceca 
tbe Galiing in AERONAUTICAL 


Pap VETERANS SproviacdcnteesO. bao hgh 


SEND NO MONEY, Just mail the coupon 
fora complete sei of 4 Big. Thick Auto 
Books. 20th Edition. 2800. Pages! 
Whether you are a mechanic or helper, 
Gxpert oF apprentice, auto. owner” of 
river, take immediate advantage of 


halt 
INDEX "to Bnd easily unde 

{ovany auto prediem. These wonder Books 
i brepared by eleven” of Am 


Learn this 
Profitable 
Profession 


IN 90 DAYS 
AT HOME 
Money-Making Career Open 
to Men and Women, 18 to 50 


ia en ad rn een 9 be 8 
See 


thete or In 
Hlstey"rom 


| be, compleced tn Stary 
whe'they learn, ‘Bevin your training at 


Anatomy Charts & B oklet FREE 


Ee “ee mou aes Gea cars, 22 
se aed te FRE a Anat eee 
‘Bookie ad comples delat  Hawe ‘raining 


Name 
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Tan SKINS,-Make U, 


FUR: eS 


Bea Tanidermist, Double your hunting fun. Wercach 


INDIANA TECHNICAL COLLEGE 
‘Chemical, Civil. Electrl- 

diploma. Ale 

Harn board, 
‘Catalogue: 


Conditioning. 
Bemand forvgrads, Enrer Sept 
{687 E- Washington Bivd., Fe. Wayne 2, tnd. 


ER! STATE COLLEGE 


you have 
Kee tor free 2! 
how’ the I 


—FOR 
PROFIT! 


INSTITUTE OF AMERICAN INVENTORS, 


INVENTORS 


lueation aa to whether scurits matter 18 pat~ 
yet 


enable can be substant ‘mined by a search 
‘3B. Patent records, jout obligation, write 
cn von what steps ‘an inventor 


‘a Patent or Trademarks, 

RANDOLPH & BEAVERS 
Registered Patent Ai 

905-L Columbian Buildi 


nt, D.C 


TENTS! 


AND TRADE 4 
¢.A.SNOWE CO. (1) \ 


REGISTERED PATENT ATTORNEYS 


CARL MILLER 
REGISTERED PATENT ATTORNEY 


350m Floor Mew Vern city 


eee ee ee eee eee 


— 


QUICK, THOROUGH, EASY-TO-LEARN-TRADE 


Steady jot y, clean work! . . . That's your 
future in this lifetime trade. Learn-by-doing in a few 
months on actual equipment . . . not “home study"— 
not “‘mail”—not “spare time"—YOU GET PRAC- 
TICAL “A TO Z” EXPERIENCE in our modern 
resident shops. Get ready fast for many electrical jobs 
now open everywhere! New classes start every few weeks. | 
Living quarters arranged. 
NO COST TO VETERANS 77: 
465 to $90 month while learnit 


MICHIGAN TECHNICAL INSTITUTE 


Deportment PS-8, 2281 West Fort Street, Detroit 16, Michigan 


at Gov't. expense. Receive 
Coupon brings details 


INSTALLATION 


NATION'S. 
LARGEST 
EXCLUSIVE 

, ELECTRICAL 
SCHOOL 


MAIL TODAY FOR 
QUICK ACTION 


MICHIGAN TECHNICAL INSTITUTE, Dept, PS-8 
2281 W. Fort S., Detroit 16, Michigan 


— Send me catalog ond complete information. 


D motes CO Single. 

NAME 

‘ADORESS: s 

a ee ae 


To those who think 
LEARNING MUSIC IS HARD 


the lanram, "The Ast 
note of the music is “D." 
Following the dotted line 


key between the two 
black keys near the mid~ 
dle of the keyboard. Now 
read below how you can 
learn to play any instra- 


79 think learning music is 
Tong hours of practicing 


‘and monotonous 


Iho excuse for not getting started toward musical 
.Ow! For through an easy method you can now lear 
‘at home—without u teacher—for a few cents a day. 


Learn to Play by Playing 
‘he Jeysons come to you by mal from the fntous U8, School 
*. Somblet2 instructions” Sloat aisarass. ‘usd Soe 
‘mua you aged et tearn ¢o 
Bisy by paging’ rect cones 
Bote, Fire you_sre. told how 
torso a thing. Then a picture 
shows you boty. Then yeu Got 
yourvelf'and) eer it.'Renemn= 
ben dont confuse Gar tethod 
wrth ‘cay croton’ ciate So 
faech “niall “ey ser ot bp 
tHGk methods. We teach Soa ts 
Bly onty from real motes! 


Send pow for our Illustrated 
jcturo'” Sample which fully explain this Teme 


able method. So decide which Instrument You want t0 bin 
jus grind. Tt isn't the ou ra 


Sgunes, togay, "U8. Schon of Musi 88 Brunew ick 


‘New York 10, 8. ¥. (Successful 


icture Sample 


Bare RBA Caan on Remy Panic — 
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DIESEL. . DIESEL-ELECTRIC . . ELECTRICITY 
RADIO MECHANICS. AIR CONDITIONING . REFRIGERATION 


Due to the tremendous demand for B: 
students have made reservations far 
Applicants have had to “get in line and wat 

Now, however, due to our expansion program, 
you can enter the Famous Bailey Technical Schools 
immediately. American industry wants Bailey grad- 
uates. Here's a typical comment. W. H. Husmann, 
president and co-founder of Husmann-Roper Freight 
Lines, Incorporated, says: 

“Bailey School graduates are ‘old hands’ with 
Diesels from the first day. Shop training makes them 
thoroughly competent.” 

Bailey Schools teach you basic principles, funda- 
mentals, plus the practical application of theory in 
actual shop work. You get the “tricks” of the trade 
which would take years to learn starting at the 
bottom of the job. 

If you want a business of your own or an impor- 
tant job in industry, it will pay you to investigate the 
Bailey School of your choice NOW. 


The BAILEY Technical SCHOOLS 


Internationally Recognized 
1652 5. Grand Bivd. St. Lovis 4, Missouri 


SEND THIS APPLICATION 


Balley Technical 


for information about enrollment today; you are under School: 
! no obligation, Write to: Bailey Technical Schools, 1652 GI App ae 
I S°crand Bivd., St Louis 4, Missouri, Check the school f ROVED 
J ishich vos ate especiay interested a | Industry Endo 
Diesel (Diesel-Flectric DBlectricity Bailey Techni, sacia| 
I] GRadio Mechanics DAir Conditioning ORefrigeration J Proved by the MisssctOOls are 
jease send information to: Pf Education: 4 Miss0uri Stare Boa! 
[Please send info u Tf eerie peer wade Board 
Name. tion 4aPProved for Stare Rot Accept 
! me. } sea reataiog by aif ite Rehabs 
Address. For free , ave 
I formats, Sualog giving complete 
theleftand send ig *PPlication to 
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WAR SURPLUS GADGETEERS’ PARADISE 


J 


GLIDER COVER 


wi ine $4.95 


NUT WRENCH 
BOXSOCKETS 


SURPLUS 


924-8 N. Plankinton Ave. 
Milwaukee 3, Wisconsin 


WHICH OF THESE Cf4acezenddtéy 
INTERESTS Zac MOST ? 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 
just as it has helped others 
during the past fifty years. 
Check the coupon at right, 
add your name and address 
and mail it at once. The 
school will send you details on 
its training plan and outline of 
study prepared by specialists 
‘There is no charge, no obliga- 
tion, so send the coupon 


immediately. 
AMERICAN SCHOOL a 


Dept. GCAG, Drexel at S8th Street, Chicago 37H city 


1 at 58th, Chicago 37, I 
send FREE end postpaid, bulletin and details 


iat Beating 
‘Business Management) Railway Training 
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RHEUMATISM YIELDS 
TO DRUGLESS METHOD 
OF TREATMENT 


Excelsior Springs, Mo., July 29-So suecess- 
ful has a comparatively new, drugless method 
proven for treating rheumatism and arthritis 
that an amazing new book will be sent free 
to any reader of this magazine who will write 
for it. 


This book entitled, “Rheumatism,” fully ex- 
plains why drugs and medicines give only 
temporary relief and fail to remove the causes 
of the trouble. 


‘The Ball Clinic, Excelsior Springs, Mo., has 
perfected a system of drugless treatment for 
theumatism and arthritis combined with the 
world famous mineral waters and baths. This 
new method of treatment is fully described 
in the book and tells how it may be possible for 
you to find freedom from rheumatism. 


You incur no obligation in sending for this 
instructive book. It may be the means of sav- 
ing you years of untold misery. For writing 
promptly, the company will also include a 
free copy of the book entitled, “Good Health, 
Life’s Greatest Blessing.” 
to The Ball Clinic, Dept. 36, Excelsior Springs, 
Mo., but be sure to write today. 


ef, guigk-seating, Burd “Grat- 


Flox” Piston Rings « . . watch 
feck and et Bills to down, 


Two free, handy book- 
lets. for ‘car- owners, 


alongside this a 
today! 


! J 
© BURD PISTON RING CO,, vepr. Ps, RockFoRo, iLL. 


Le 
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Address your letter | 


WAKE Y up our § SCALP Want bercer 
looking bait? Embarrassed by falling. dandruff 
Itching scp? Then ey VITABRUSH, sew cece 
driven scalp brush that gives your scalp a vigorous 
and invigorating “workout” in just three minutes 
‘Cleans scalp. Stimulates blood supply. 
ie day for complete in- 

faction guaranteed. 


3740 Field Bldg., Chi 


g Tew CHEAP OIL BURNER 


_ FOR EATING AND COOKING STOVES FURNACES 
ik HOME, 


OOK YOUR MEALS. 
8 


We will ke you try. it. in your own 
‘tore oF furnace for ene mouth. Get youre for intro- 


NORTHWEST MFG. CO, 606-K, Miteball, 8. Dak. 


Big New | u Novelty Catalog Now heat 
hep Saf A 


‘Si fit a'Gb= Babe 


MANY NEVER 
SUSPECT CAUSE 
OF BACKACHES 


‘This Old Treatment Often 
Brings Happy Relief 
Many sufferers relieve nagging backache quickly, once 
fhey,diecover that the real cause of their trouble may 


People pass about # pints a day. 

Wen ‘disorder of ‘kidney, function. permits poisonous 
matter to remain in your blood, it may cause nagging 
Backache, rheumatic pains, leg ‘pains, loss of pep and 
energy, getting up nights, ‘swelling, puffiness under the 


Sf Kidney tubes fash’ Out poisonous waste from your 
blood. Get Doan’s Pills. “ 


Practical Shop Training | HERES ANEW AND 
In REFRIGERATION SMS) 1/742 BUSINESS! 


Service, Maintenance, Installation 
and AIR CONDITIONING 
© Domestic @ Commercial ® Industrial 
Write for Details 
COMMERCIAL 


TRADES INSTITUTE 
202 Se. 20th St, Birmingham, Ala. 


« «Train inthe Magic City of the Souths 


Offers Big Money 
—Independence 


If now employed, start your hi 
ness NOW in your spare tin 


garage, basemen 
many hours as you wish—the hom 


ighty expensive, That ts 
fusiness offers the 


N QUALIFY 


All you need to become a successful electrical appliance 
ubition plus a little training at home in 
If yOu a ed 


‘Acts SIGN LETTERS 


For Store Fronts and Office Windows. Anyone can put 
rem on. Pree Samnpl ‘Offer to weneral agent 


METALLIC LETTER GO. 441 We Cart, Chieaye 
OLD GOLD JEWELRY WANTED | ¥0v- se is 20 varnie 
WE TEACH YOU 


Profusey,Mlustrated with photographs and simple dra. 
how 


Holland Bidg., St. Loule 1, Mo. 


DETECTIVES 


Mame uty Detective Teling —Profesepliy Moder 
Nene uaet Sy Rag ay Moterteet 
poe 


ga [9 Electric fe Light Fl iy 


trade and operate your own business and determine how 
Jong you work each day and the amount of money you 
make. ACT NOW! 

MAIL COUPON TODAY 


CHRISTY SUPPLY CO. 
2835 N. Central Ave., Dept. D-5301 

Chicage 34, Illinois 

Please send me free illustrated literature about 
America’s Fastest Growing Industry—ELECTRICAL 
APPLIANCE REPAIRING. 


BY MAIL 
‘16 Days Trial 

Write Today for Free Catalog. Send no Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SPS, Chicago, Illinois 


auoust 1947 35 


iddle 


TRAINING COUNTS MOST 
IN AVIATION 


Get the right kind of training for a SUCCESSFUL 
AVIATION CAREER at Embry-Riddle’s internation- 
ally known School of Aviation—in air-minded Miami. 
Intensive, practical courses—CAA approved. Author- 
ized training under G.I, Bill 

You can become a fying mechante, certificated A & E 
mechanic or instrument technician. Or study radio: Yas Wont Dad You 
operation and maintenance; design engineering: Soin Shengn 2 bace& Cen 
flight. Instruction covers whole field of aviation. Im- 

mediate enrollment 


It's always Summer in colorful Miami—the aerial 
crossroads of the America: 


Miem! 30, Floride 
Send free informotion on Aviotion Training toi 
| 


Nome. 3 a 


INIMAL LOVERS ASSOCIATION 


fox 5-157 TARZANA, CALIFORNIA 


Ads 


STARTA BATTERY FACTORY 
rises We tub 


13, Mien. 


‘CHANITE SELF.WELDING FLUX_REPAIRS ait 
Etecrmic MEATING ELEMENTS. 

Shyone, con’ mae reoairs in vpur Broke 
Gate aed nothinw ike fe From eur mings 
$4.50" per dor: a 


LEARN FROM MEN CLOSEST TO RADIO-TELEVISION INDUSTRY! 
Dect from Hollywod center of Amerka's Brosdeating. Television, Rad, Sound 
fevrten comes emyrleatn,ulvenced home enact tat quckly quales You lot 
Steady, Geod-Pay Jebs or buunes n Rate Televnuon, Becton 
FT RADIO SHOP KNOW HOW 

‘Methods 


‘econ cue money whic ng edb 
REA Woliywood Experts hen 
fren npn teow or oe as 
tae ap fm Fy 
pean Pie, Wierarde 
(OFT FACTS — Send Ble catalog The Magllan 2468 


ee S| R U PT U R E D ? 


Seri Sete Get Relief This Proven Way 


technical Jevelopments ae introduced 
You nceve fies shopype isracon 


SEC ta soeteeens ot incase td 
HADI TRAINING ASSOCIATION OF 49 UA eee 
ere eae fr a Seat eg 


or cutting belts, Automatic adjustable pad holds at real 
Opening—follows every body movement with instant ine 
[ses creased support in case of strain. Cannot slip whether at 
set | work or play. Light. Waterproof. Can be worn in bath. 
soomss_____ | Send for amazing FREE book, “Advice To Ruptured,”* and 
______zome__stan__ | etatis of liberal truthful 60-day trial offer. Also endors 
‘Check box W VETERAN of World Worl [) | ments from grateful users in your neighborhood. Write: 


620 HOLLYWOOD BLVD ~ HOLLYWOOD 28. CALIF Cluthe Sons, Dept. 14, Bloomfield, New Jersey 


Sond PIE BOOK ome ew mae gd Rae 
‘Sogn nening by ayeaed wvpome 
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.. DIESEL AND AUTOMOTIVE SCHOOL: 
ie Otfce: 16O% Saath Western Ave 


FREE BOOKLET ond 
‘Revert School 


\eveheproctival traning. v8 would pe 
Sas ed thane three tokens indicate 


ELECTRICITY 


including Industrial Electronics 


Shop Training iow serect 


..to go to College? 
.- or to enter a Profession? 


(ach ox Accounting 
Teaching, Rootal 
‘Optometry, Bonbaim 


1 every 


; = 
‘American School, Dept. HCA6, Drexel Ave. at S8th St. Chicage37 
snGtatlemen: Send me FREE informatien orering seca taln- 


Mail Today 


EBsuEncinpaaoes inerrfures went. Cass 
SSID"NI Groschreys Chieaee #0, 4 ae 
SE PSkee heated Belews pa 


FREE. 


LAFAYETTE RADIO BOOK 


COMPLETE. wit 


the greatest values in radio. Send for it 


ver it, 110 voles 
NOT power ampli: 
headphone. jack; 
plugin cowl and 


X10451—Sattery Operated All Wave Receiver Kit. As 
hover Only i, 95 Eompicte 


Saft Loa RK vilio 


RADIO WIRE TELEVISION INC 


100 th Ave., NEW YORK 13 
110 Federal $t,, BOSTON 10 
24 Central Ave., NEWARK 2 


100 Sixth Avenue, 
| RUSH new big red 


SCENIC and HISTORIC SAN ANTONI 
THE PHOTOGRAPHERS’ WONDERLAND 
VETERANS MAY ENROLL UNDER G.I. BILL 
LEARN PHOTOGRAPHY NOW 
FASCINATING WORK — EXCELLENT PAY 
FREE BOOKLET ADDRESS: DEPT. 10 


PUOTORRAPH ic: YR 


“ONE BLOCK FROM THE ALAMO” 


plated Dressing ‘sides do the Job. Use at 
Bome, of omer 


fhe dam. 


Oe 6 TULIP Bulbs 25¢ 


jdrest ond word 


MARTFORD FARMS + AnercsLaret Bt Grmwe 
wuss 1H. 


PANTS - You LAPELS. 


ce, when traveling W 
p 


on 
auch of 


RePaue 


LEARN: WATCH 


ARTISTS MAKE MONEY 


Do you like to, draw? Send name, address. axe and occu- 
pation for ‘ART TEST, to find out your ability. 
ART INSTRUCTION, INC. 

8147 _Art Instruction Bide., Minneapolis 15, 


- CORROSION and FRICTION 
| Uae Penden toca. lca! apices 


Ball-Bearing 
SPEED WHEELS—— 


Juvenile wheels, solid tire 


‘T” wheels. 60c 

4” wheels. ” 30c 
idgeaiaaiae 
NAN 
10 x 1.75%......... $2.75 

8x2 a“ ser $2.00 

Industrial wheels, for heavy loods 

10 X 2.75" semi-Paws. o.oo $6.75 

10 X 2.75” single waive tobe Poe. $7.25 

8x1" $4.90 

6x2" $2.80 


TDUUEPRINTS WITH ALL WHEEL ORDERS 
Enclose check with order 


JIM BROWN TOY COMPANY 
1093 Home Ave. ‘Akron 10, Ohie 


"YOU ARE UNDER ARREST!" 


Help Bring Crooks to Justice Through Scientific 
1, CRIME DETECTION! 


1 emt = 
ree dee: Pe ene tos 


BBE ingot i Ew so oe 
aw hrc st, ie bE fee 


CARPENTRY 


PEN 


Results ults GUARANTEED 


Fay ect aa 
ido 


SOY Se HOT WATER Svar iervecermecoae oo 
7. (A AHTT PSD, HI Septem High, Mant Pac, Mm. 


A PENNY POSTCARD MAY 
CHANGE YOUR FUTURE 


=FREE=— 
to Ambitious 
Men and Women 


Send today for this FREE book, “Account 
ancy, the Profession That Pays.” 

A fall explanation of what you must know 
to be an accountant, opportunities in this well- 
paying, fascinating field, and how you can, in 
your spare time, prepare yourself for a better 
job and more money. A preliminary knowledge 
‘of bookkeeping is unnecessary. We train you 
from the ground up, or start with what you 
already know, according to your individual 
needs. 

Under the LaSalle Problem Method you can 
acquire at home, a thorough understanding of 
Higher Accountancy, master its fundamental 
principles, become expert in the practical ap- 
plication of these principles. Your training will 
be under the direct supervision of a staff of 
Certified Public Accountants, and members of 
the American Institute of Accountants. 

Get all the facts NOW. Our book, “Account 
ancy, the Profession That Pays” is FREE. 
Write for it today. 

G. J. APPROVED 


LASALLE EXTENSION UNIVERSITY 
‘A CORRESPONDENCE INSTITUTION 
er, 183.4 417 $0. DEARBORN STREET, CHICAGO 5 
1 would, welcome details of opportunities in ace 
Sounting, together with copy of "Accountancy, the 
Profession That Pays,” without obligation. 


OO HIGHER ACCOUNTANCY 
Other La Salle Opportunities: 


LaSalle opens the way to success in every important. 
field of business, If taterested in one of the felda 
below, check and mail 


(OBusiness Management 
OModern Satesmanship 


(OModern Business 
Correspondence 


OEspert Bookkeeping 
OG.P.A. Coaching 


Name 


Age... 


+ State... 
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BARGAIN 
3X ARMY TELESCOPE 


on 


A. JAEGERS 
123-268 ROCKAWAY BLVD., $0. OZONE PARK 20, N. Y. 


‘BRAND NEW SOLID BRASS 12 FT. PORTABLE 


RADIO ANTENNAS 7 


‘Real $15. Value Now Only $4.95 Postpaid 
FOR HOMES, BOATS or AUTOS 


wort 

cating "alas 

useful for franamittin 
'Pelevislon 


ne 


1a, 725 w. Pes, Lan Hagin, Ct. 


$500 to $5,000 yearly ——— 
Raising Angora Rabbits We, furnish 


stock and mar- | 
kets for both wool and young stock. Part | 


WILSON'S, 1075 Shryer, St. Pau! 


Tost 
en 


porgur tp. 


fect Yor iain ft sn 


4 
4 

zs 

‘and comfort, H 
= 


ther and expense of 
het ies oa fom 


eat ceases eaeO,B chao 
A, PASTAINER CO., Dept 41 AButtlo2.0.V- 9 


ida. Sie: 
Puesro! 


inmrseronaenasnayS 


12 lbs. SURPLUS $2. 00 


RADIO PARTS 


A gold mine of parts for repairmen, amateurs, and expert- 
Rentors . .-- sockets, condensers, resistors, 

coils, hardware, wire, etc., ete.” An outstanding 
fm usable parts! Send $2.00 ce 

(Pay ‘express charges ob 


HY-SCORE ARMS CORP. = BROOKLYN 1, N.Y. 


GET THIS HOME MOVIE FEATURE 


WALLPAPER WOE 


Get this hilarious short 
comedy. Ben and bride re- 
decorate living room. Ben 
gets entangled in roll of 
wallpaper —falls in paste 
bucket — finally completes 
job and everyone happy. 
émm Kodachrome, with Sound 
Témm Black & White, with Sound 


fon Request. Write to: 


HOLLYWOOD FILM ENTERPRISES, Inc. 
6060 Sunset Dest. 116 Hollywood 28, Cal 


Do What Others Now Do— 
Wear = Form Fitting 


todey for FREE 
sealed envelope. 


_ FRED B. MILLER Manatacturer 
Dept.P.S. Hagerstown, Maryland. 


S uestion: When is Independence Day? 
+ Answer: Every day for the 


: Tradio operator! 


Yes, Independence Day comes 365 times a year 

for the men and women who buy and 

the radio functionally designed for cola operation in 

hotels, tourist camps, clubs, Rospltals, ete. Big 

ings..:Small.investment..A business ‘of your 

th me clock to punch. 

TRADIO—TRIED TESTED & PROVEN 
Get in on the ground floor of this flourishing new 

industry’ and asetre yourself of insncial indepen: 

ence for life, “Thousands of others like yoursel 

Sver the country have learned that "TRADIO. 

White it Plays.” For ‘complete information, drop 


TRADIO, Inc. aseur¥# Ree, ws. 


SHEATH 


Suermy 


THE POLARIZED RUST PREVENTIVE, 


FOR GUNS, TOOLS, TACKLE ft 
At your dealers 50c & $1.00 jf 


Brownell Industries, Inc., Montezuma, lowe 


| Start @ NEW BUSINESS 
Sharpen Dull 
Pipe Wrenches 


train you at home tn 
cf yous" own = For ERE 


wht “thoroughly. 73 
ourse equivalent to 3years” college radio 
ran Training. Catalog ‘upon reque 


institute. Dept. 503, Valparaiso, ind. 
OMB-A-TRIM guise "riemer 


thing. New! Trim, your hate wit 


i 25e 


COMB-A-TRIM CO., CAREW TOWER, Dept, J.21, Cineinnati, 01 


Dot 
ve trades ur ie 


AUTOMOTIVE 
MECHANICS 

ax PISCIER shop training on 

fhotlve mechanics needed 10 

‘Ssses 


rebuild. tnetall 
5 


by-doine SHOP. 


‘Automotive Mechanics 


Gustries malting up for lost time! ‘There 
may never again be. such opportunities for men who, Want 
jobs or business of their own to get In an ground Hoot 
‘Yer-POR MEN WHO ACT PAST. THINGS 


fee jaune 
‘Auto’ Mechanics for U.S. Army” Same quality training 
Abe 10 you now. CONSULTATION AND PLACEMENT SER 
ice Wiletiten YOU Ane INTERESTED IN WORTHWHILE 
308 ‘OR SETTING UP YOUR OWN BUSINESS. 


roperiy trained auto mechanics 
DIESEL MECHANICS 


id that promises even bugger things In 

the years right ahead 

A NATIONALLY KNOWN INSTITUTION 
Did progress. 


ablished setbool. Backed by’ years of experience 
Seth “trained instructors with completely 


“SVEFERANG. qualifying under "G1, iit” 
have ( expenten 

‘bon. we will handle ail detail. (LOW TUIT! 
Eas 


Automobile and Diesel, in 


TE: 
SisP Rah 


other 
‘Excellent opportunities for 


maintain. operate equipment 


le by, supervised learn= 
MINING, O'T'I, Is a old = 


‘Cnteage 26, 1. ! 


‘Send free illustrated Brochures and other information about! 
{She 'Beld I have checke below. 
‘ 


©) Diesel Mechanics 


> 
) Veteran ( ) Non Veteran, 1 
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Here Is a Way YOU Can Get 
Ready for the BUILDING BOOM 


g Opportunities 
ONTRACTING 


Learn about Earnin 
in BUILDING Cc 


REE FACTS f 


USE OUR TRAINING PLAN 
TO LEARN AT HOME 
IN YOUR SPARE TIME 


ie Name, 


Get on 
“UNCLE SAMS* 
° Payroll 


START S47: 


na “Accuracy. For BES: 
ENJAMIN H.C PELLETS. WRITE AT ONCE. 
RIFLE CO., 811 MARION ST. ST.LOUIS 4 MO 


NOW YOU CAN GET THOSE 
- CLUTCH- e NEW 


“stock © AUTO PARTS 
ea 


PARTS IN STOCK 
Pare ee parts when 


Get ‘nto Good Paylug 
AUTO BODY «+:/ FENDER WORK 
Bro pmax in Auto Body and Fender work. 
14s 


LINKS. 


= PHOTO a 


Low 
cost 


REPAIR CRACKED 
BLOCKS AND HEADS- | 


C.F. LUSK CO, 5918 Bonna Ave., Cleveland 3, Ohio 


ELECTRIC WELDER 


42 roputar science 


THE CUB MODEL SE-8 MOWE gus Jonert Courses 


2 * 


Au 


+ te 


the model boat 


s tie, 


COMMANDO-TOUGH 


OR IT WON'T COST YOU A CENT! 


ills the fleas 
Quickly? 

Heaps others ott 
Yor Days 


BRADNER PUBLISHING CO. (Established 1823) Dept. © —_Dize, li. 


The Modern PLASTIC 
for lasting Home Repairs 


i be sent you post: 

paid (in US.) for only $1. Full 

money-back guarantee, order now. 
DONALD DURHAM CO. 
‘Box 804-H, Des Moines, Iowa 


aucust 1947 43 


PRACTICAL TECHNICAL 
TRAINING FOR YOU 


v COURSES 
SYSTEM en- 

ables you to build your 

career step by step. Each 

th course is com- 

in itself yet pre 

ou for advanced 


CENTRIC —6 months 
Practical Electricity 


‘Teennician 


PROFESSIONAL —3 years 
Electrical Engineering 
‘Science 


‘Deere 
Major in, Machinery or 


dents ii res the 
in industries thi Tektite 


world over 
“MILWAUKEE —= 
GCHAAL of ENGINEERING 
(A Technicel Insitute 
Terms Start September, January, April 


Without, obligati 
| Bullding°and more ds 


| wame 
| Address. 


WAR SURPLUS 


on—Young or Old 
Use 
Pertect all woot 
Olive Drab 


SLEEPING 


ARMY PUP TENTS witicctioe 


Sep GRINL a Sa esas 


NEW GOGGLES ‘: 


@ POWER LAWN MOWER 
New Attachment Converts ANY 
Hand Mower to a 

POWER MoweR J 


In Less Than ~ 


ucts FRE E 
cal FOLDER 
ROYAL OAK LAWN MOWER SHOP 


ROYAL OAK 1, MICH. 


NEW! MINIATURE ; 
DUST MASK 


te heck 


BIG MONEY and YOUR OWN BUSINESS 


a Al 
FREE INFORMATION ON A GREAT Peueces 
NEW MONEY MAKING OPPORTUNITY Lg. 4 4 
NEW MONEY MAKING OPPORTUNITY Dale 


‘Fo secure this information, absolutely f 
2 lelter or postcard, No tales 
ever. "Write TODAY! 


‘A MONEY-MAKING BUSINESS FOR THE LITTLE 
MAN! NO EXTENSIVE CAPITAL NEEDED! 


i cinerea Eat’ 


RA ARE NEEDED cm 
ENGINEERING 
L TR 
i 4° MASTER AIRCRAFT INSTRUMENT 
TECHNICIAN’S JOB 


Thirty-four weeks’ intensive training com: 
7. end testing 
». Gyroscople, 


MAKE: 5 $5,HOUR 


In Your Own... Business! ; fold, 


ONLY AFEW| Mony Clearing a» High os $20 Albpooted FOR VETERANS Auadtable FOR NON-VETERANS 
DOLLARS | f2"320 2 Bey. MET" Renewin [APPROVED BY NATIONAL COUNCIL 


PUTSYOUIN| Rugs Carper OF TECHNICAL SCHOOLS 
BUSINESS! 3 Fact aiyd. 
& 


a 
CSBZZ, worcounre owner ae you quaury 
= MAIL COUPON BELOW TOR 
Ynie BOOKLEE 
Po” rr 
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dwar 


SUR PLU S33 


AND HUNDREDS OF OTHER 


BARGAINS 


POPULAR RECORD ASSORTMENT 


TAIT AND FLY ROD 
art en 


‘SATCHEL POUCH 


"EACH 


$1.69 


stie 8 ox.Flask| ,., 


Big Illustrated Catalog Free 
raed WRITE FOR YOUR COPY TODAY 


5@ bert 
suee dome a 
Hime eg: pry 


"METAL TOOL 


CHEST 


nr 


Classified Ads only 60¢ per word per insertion, payable in advance, Minimum 
\ ad 10 words. To be included in September issue copy should be in our office 
by July 29th. September issue on sale September Ist. 


POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 


guerre doiscioeT. Bodee, “Plymouth 


Yiig-i0ge: Buleks "AVION Priced 81,00. 
Walert Go, 3430 No. 10th St. Milwaukee 
‘Wisconsin’ 


it color cards Bc; 
tors, A0LL-N, Lub 
tates "Wait 


Protecturod 
‘Younsstown 7- Ohio. 

NEED Auto Parte? We have them. New 
and Rebullt--Prompt Shipment. Write Re- 
ee ts, Save Money. Buy Direct. Yae- 


USTOM-Btyling” mani 


arian ani ana 
hacen eto 
Fastgling -strenminity metnods 


‘BUILD automatic clutch, scooters, 
: ‘mach 


a, 
Dealers wanted. ‘Wynn and Orsi, 
Biie“Ghariotter Nashesiie: Yenc 
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91 MOTORCYCLES, BICYCLES, 
SUPPLIES. 


SS moter Ss 


PROPELLERS_Airliner 3 Blade, 2 Biage. 
Designed for tee-snow sleds, boats. Litera- 
fure Standard Aerocrait, Box 387, FU 
Worth Texas. 

FREE! Rocket to the Moon Book list. 
Box 29. Glen Bly. Ti 


"SENSATIONAL bargains in used Cubs. 


toreyele, motérs 
Bales, Kansas City 1, Mo, 

WHEELS, Tires, Tubes for Motor Scoot. 
ra, idee’ Cars. Wineeiparrows. ad 


Oho. 


seh" iehs Bis Semig 
ts for free catalon, 
iv Company. 100) Home Aver 


Paris; Franamlasiona Alden Motors, Oak 
id city. tndiana, 


Bitboarae” mowers ete (Sse oy Firat Clas 
Skat" Mlagee Motors Ditectory. athens.O- 


heels, Tmotorscouters. 
fee. Associated, Bow CS-1704, 


TLMOTOW Scogter. picvle earings 130 
ite Heation Dim eae, “Clymer, 


Se Svaiiable ‘outta Wheels Mie’ 
Tink La Fayette Ave. Chicago 28" Tf. 


SERVI-GYCLE Riders 
Sur's Burdick Se. 


Kalama 


AVIATION 
“ENTER aviation. U.S. on Foreign T 


Jou" Pree “information. “Miler 


nie 
i Street. Santa: Mouten. Cali 


i 


VETERAN Pgh aine ana | 
Si a ls, Seaman tae St | 
Gaieeiat hott acon Rs. | 
secs 


4B poputaR science 


80 MACHINERY, TOOLS, SUPPLIES 


mae eran Soar ara 
erate mie Sata 
etallicing baby 88 "Hogver 


Sigone" tn. i18 w. Papper Sire Bultalo 


DUTY oe 
rials for woodwor 
faci 


Fr an am, apd le with an 
Snow 70g ‘and le with hand 
Bin 


Thevolut Agents wanted, 
“Georgelows. cals 


Rodel” $2.00 Postpaid. COD. accepted 
Heb Industries. Dept. 368-Y. Elimhuret- Ti, 


a Patented Drill Grinding ai- 
= attest, Par ooo 
eos 


‘ELECTRIC Pen—Burns Wood. Plastics, 


TAPS & Dis diet (of: manulacturers, 


Secbeboes Gold and ver iat 4206 | watt ‘Samal cost Write fat 
Postpaid. COD. Accepted. Reb indus int Tap und Foal Go. ine. 
(hen Box 205c¥. Elmburst. Tinata. Breit: Maan ites 
‘SOLENOID Assembiy. All New! Contains | V BLOCKS at low prices 10 snes for all 


‘over 1 pound magnet wire, Over $30 value. 
‘Special 81.80 exch. Four for $5. No COD. 
SAmasine 33 Merman 8 
Rochester 8.N.¥. 


FURNACES. conversions, Gas. oll LP. 
Baslly sold. Card for literature. Thumas 
Eauiament 


1225 Fifth Ave.. St, Joveph 


O-VOUT Motors. Selgyn, Synere 
Differentiai—New in origina! 

Barwaio at, 8175 while they ast styel 
Hardware. P.O. Box 5. Rochester 11_NY. 


140 WELDING, SOLDERI 
paw ose ssrie welder 10 volt AC- 
Twill weld jail exe tose, 


‘Ral aivecesmnas Compiete with power unit, 


Used by the Navy. Magie Welder Mig. Co., 
Be-PS—6 Canal St New York CHy. 

SAVE 50% on Eiectriec Welders, Acces- 
sonies ete. Holrersen Go. Cunt 

WELD. cut. brage with Emoline! Amar~ 
som diseorery shatiere ants ange fenct 
lirond steel" For farm, factory. shor, 
Mew opportunities, New weaitiy Important! 
Tnvestinate. Matthews Siig. Co Calsaty 
22 Canada 


6 _AIR CONDITIONING & HEAT! 

BLOWERS. airconditioning units. xs 
burners gas & oll furnaces complete fine 
Rint Seaving controls plastic Sou! coating 
Paramount’ Supply Co. Lincoin 4.” Nebr. 

HEATING. LP. Gases. Floor ana Base- 
ment ‘Furnaces. Conversion Burners. Pree 
Ulkerature: Peerless Sales, Lincoln 6. Nebr. 


Free Litera 


B52 Wabash Chicago 1 


‘Milee Products, 


ERS in 
DRILL Grinder for twist 
See nd on pare 38. 
MACHINIST'S tools supplies. Law 
prices Precision Tool Service. 88 5" Wash 
fasion. Chieato 
ius, 


Machines, Tooke, ate 


WAR, 
Free hteral ‘Wayne Eneinsering, 


¥e 
ioe Welal iY pout 
Regulgr "price ‘$0.00. “pair—sntroduet 
Special. 1 Bair to. customer. 3.00.1 4 
Manufacturing Co.143-20 HPanklin: Ave> 
Bue. Plushing. N. ¥. 6. 


i BATTERIES, 
GENERATORS, ETO. 
ROTOR ase. Flashlight cel 
arts complete plue sontructions, Pe 4 
Elie Company. ib. ‘Beet Pare. 8, 
is BOATS. OUTBOARD 
MOTORS, ETO. 
i te shape boat pellaraa, 
biseprfi, Tha fest ‘ata ai 


MARINE Power—Easily convert, any 
Ford and Jeep motor (aoimestic and for 
elga) “with Osco paris and Eits, Complete 
Eatalogue’25e teoin). Osco Motors Corp. 
S0206"E” Orleans St, Phila. 34, Pa. 
PLYWOOD Rowboat and” Motor Bos 
KD. Kile. Assemble apd save up to $51 
‘Thuree papules models" Resin boned. wal 
Bros mawane nstructinn”Haay o aetenn= 
“nvapaze Hae. Wee for ine iterate 
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\ “oat, ed, rebut marine motors aa- | 20 HODY-BUILDING COURSES | 43 DOGS, BIRDS, PETS, RABBITS | 
Chichi, White Giant 
iy Magtmest tas 


azoo. Michigan. 


Aitnree 230° Catalog nest Peteroed 
Rapbits free! Grinstead, Dept, 16-D, Ba 


SARBELES Olympic tapes Stamp for | ‘ists Meat. Largest, finest, most valuable 
ae ; | BAS SUSE i, Sa Le furs, Tremendous ‘demand for breeding 


124, SPORTING GOODS, GUN 


ISHING TACKLE, ARCHERY 


e OVER 3, Worlds Best, Best, Plywood, Des 
+ aant Athan Willams Beeas Book ty weed 


‘specialty. Dures Thomas, 
Route 3. Albertvilie. Ala 


“RAISE Diamond Seal Rabbits, We pay | 
30-800 


Bont. Cantoe. Supplies Alaa-Charke, 66 
Ghininbers. New York City. 


‘51__ ENGINES, MOTORS, ETO. 
iy HP —AN New—itigh Speed 
‘yele, 


$2.500 YEARLY raising Angoras We 


Fe 
How sist to. tires for make your young. Contract Particulars 
‘Wilsons, 1065 Shyer. 


‘Without reverse awit 


{eehounds and high class Saeae Tab- 
bithounds © speciaity, "Raccoon. Mountain 
Kennels, Dures ‘Thoinas, Rt, 3, -albert- 


YIELD GLASSES, sie, als, fitcant rec niy 

TELESCOPES, ETC. ncRAISE Gules Pigs. Make “money at 

7x50 BINOCULAR lenses and prisms. | Bog izont Hapeville, Georgi yo 

Sevecta which do not interfere with their | PETS Wlustrated Ust 10¢ Stamps Coin, 
Snake King. Brownsville. Texas, 


ELD! eralor, ampere, TELESCOPES. Binoculars, Microscopes | ef of any breed furnlued. Enclose Ove 
NO Oeneeiee RET Ase: | but beceaa eamaioe eee. oomssope | Bede freepipes W: Ghesthur St ol 
Company. 24 West 45th Street. New Yor! — zane 


SAVE Money—make own Galllean Tele- 


; B ar a 
oper area, Sa cia 
‘pda No Samanine | 35°), irra ‘hard 
ct sitinat Steet | Honldietts Pade 


“AC MOTOR Winder. winds concenivic | ‘Ail'86.00 postpaid: How. Bod West Broad- 

soll son Hiotcg Motors, najuntate fo co | Rar. New York N.Y 
aE. Bend ipe bulletin” Motar Indurtrie. | ~ Garett polaroud lap" (78 pm) 
ameter” $139 each 2" for $2.00.» Ross 


a 
SASIESEY, de Gusling Enwineg New. Uvea | SW'Wei Blotuott thew Yoru", 

pean Sa cee Se | Nana ders gi 1 om) 

viking Be poaeois: | those. Gee pe seve Neti, Beoenaable crops ater 

= 4. ee, ‘Data, | Broadway. New York. N.Y. sig slots, Se. a terature, 
is Beaten ee ee ierbine owtrat fatte 

‘REFLECTING compte 3 cx " 
AMOTORE. All Rew abner Ten auonaly canted View | Hesoperdy amet sats, 3, 
Poet Planes itary nga Write cone Go | Rove Pacing By. 
Gait Seaionn, Ser, ebapenca tote | ESS are hew York 
er is, Geaer tonsyt No COD. 


‘Amazin 
Bachmans", Dept. OF. Rochester 5.8. 
7_ AMERICAN POLICE JI JITSU 
“DEADLY, Judo—Piereesi Zhi 


sas “eprine: Lod 
‘Sauelen 13: Gait. vor 
‘guiplete pt ACRES $200.00: $30 down #19 monte 
House, Box 46-AU Wall Station. N.C. 5 ‘W. Stewart. Inverness. Ploride 
“ 31U JITSU Movies. ree list, Stone. Box ‘OZARK Guide’ Burks Springs, Arka 
a7i-A, ‘Canal Sta, New York 3, Ne ¥- | ville. N.¥. | safMaeasine for homescekers. eat $1.00, 


auoust 1947 49 


> | POPULAR SCIENCE OPPORTUNITIES 4 


500 TRICKS. Send only 10¢ for Douglas’ 
famous ld-page Catalog 300 ‘Tricks. New 
ex's fauteat ‘service tor 25 yours” Doulas 
Mavicisnd. Dept. 2. Dallas ‘Tenas 


VENTRILOQUISM Taught, 3c stamp 
pines parteaiars, Smith. Dept. 40. 601 


Bigelow. Peoria 5, 


VENTRILOQUISM. Full course $2.00 
postpaid. son, 137 Lewis, Phiiipbsre 


I11_FROFITABLE OCCUPATIONS 


DETECTIVES Earn Big Money. Bxcel- 
ent opportunity," Detective “Particulars 


WELDING—Elestrie Are, Learn prof 
jickly through actual practice, 


KSMITHING — Profitable Business 
ne {zurse teaches you bow to 
ifSinatraction lessons. "Bares 


i se 


eg eg eg | 
Btalog Pree!" Write ‘Nelson Company, 
Bept. 3-01. oh! 


‘MUSHROOMS 


boo 

Teo radion 

Popular Sclence Det“ 
New York io. WY. 


alogue. 
TESA ‘Norchwest seth Street. 


SEEN Fe 


“ADULT Books 
Bookaloguet! Hirach, Spring Vi 


Shel petal and plnsuc pari cutalne 
led ‘rlotiaa “Supply 
Sie aradenton, Placian 


33000, rom half acre growing Oipoene 
seed supplied. Crop bought, Particulars 
oe. ‘Amocinted Growers. 20) “Bulman 
Block. Wienipes. Canada. 


A information | 
‘Co Dept. Pe 


‘Delimar, St 


aE Say 
fae 


Womes: Bot 138 
¢iaptraction. 


‘METALLIZE Baby Shoes Correct Mod- 
gr Method Information Free. Universal, 
Box TOresA. Peoria. Th 


‘Olney "School of 
‘ont “Garrett” Raw. Upper 


“BE a Magician, Large professional 
sialon of latent thieks, sc. Ire 
F-109_Nortn_ Dearborn, Chiciso, 


‘GUARANTEED magic tricks! Amateur, 
Professional. Big @', x 11 iustrated cata 
Jogue, “Ide. Newton's. 121-B' Main, Bon- 


tacular “Gard Locator” 
tion “any card “in ordinary deck! 
straight royal fush, ‘Only ioe, tm 


SUE eaaea nes 
ae ane 
SStnne ier Rae EPS 
ae ee 
tory. 2404N15. rn sa ae 


ENTR 
tinge instrument 


tb 
jorade, 


oo ‘Quarter trick and catalog 
ase "Sterling Maxie Co., Wopal'Onks Mich, 


62 _GAMES, ENTERTAINMENT 


iieste 
Catalog, Mappingss Books 


HOME Mode 


Binributine Co. Dest Pao Bout 
‘Ave. Chicago 13, Th ahccel 


36 COIN COLLECTING 


aa 
ive #1 00. Kogan. 1052-60, New York € 
MAGIC TRICKS, PUZZLER, ETC. 


‘FREE! Foreign coin, banknote wnd Com 
collectors’ Tilustrated "Catalog "to “ap 


‘MAKE beautiful mirrors from expen 
save Wripdow, fags. “No. special equipment 


ieguited Free. 
HESSBE Wilkes ‘Barre. “Bena 


22_ BOOKS, PERIODICALS, ETC. 
WHAT Bvery 
aasonte 


Uons, Bs. ete, Catalog 10¢. 
ed) Olegrone’s, 663 Firat Ave. New 
Pew 


50 roruiaR science 


‘Tue Secret of Ventriloquism. Free 
‘Quackenbush, 
a BPP 


ELECTRIC Stunts, 
‘Campbell 3, 


"200 10 volts, #1. 
ciitting Sons, cat. 


Pa oN 
Webb. Box 415. San Bruno. California, 


Ys — Columbus. 


valle “oes on 
‘ath. Phi 3. ad 


be OLD WTAMPS WANTED 


Paouth 


eins, Welle today” Commopolitan Stamp 


} GoM isgt Brosaway: 


STAMP COLLECTING 


, ‘Big’ Bargain se with 
rovals, Capital Stamps, Dept. 10, Litt 
Rock, are bi 

BRITISH Empire! 88 Different including 
Batum, “Burma, Cyprus, Gwalior, Tae 
‘mania. Se to Approval Buyers. Lysian, 91 
‘Nassau St, New York 7, 

DEALER'S Wholesale Catalog. Postage 
3e. Pranksco, 6031 Queensbury, Baltimore, 
Marviund. 


FINE Approvals, freshly tounied. Fast, 
personal service. ‘Tell me what counties 
You prefer and Tl send ‘their stamps 
Milton ‘Skinner, 438 Locust, Long’ Beach 

ft 


cca a ee 


Pirate Chart Map, ‘Shi 
Perench: 


Foraln. "Potomas “skasspce 
Aporotn peo. 
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at 


WHOOPIE! Wowie! 25¢ worth of U. 8. 
stamps free! No obligations! Write: Md 3 
Co." 742 Shetleld Ave... Brookivn 2, N.Y. 
PERSIA cnd China packet free to apc 
proval applicants, Write “Everglades” Bex 
3222-8." Biation P. Atlanta, ‘Geortia. 


‘ROOSEVELT. Churchill, Stalin, Hitler, 
ican Oy sams ret to oproval 
applicant nga Stamps, ‘on, 
‘Miami Beach. Florida.” 


10 DIFFERENT U. 8. Over 40 Years Old, 
Foreign, U.S. approvals, ‘Scott, 23 
"1, Mass, 

30 BEAUTIFUL Airmails 16 Seigcted 


Aoprovais. Louls Morris, silmont Park 


QED sate U5. Seconds on approv 
sliehtiy"defective, ice’ appearance bet: 
grip brlots Hearne. 81 Canton, Newan 


goWORLDWIDE. Different: 


200-266; oa 
(i; 1000-81 $6. Beacon ‘Suies, Riayniard 3, 
‘wea: ‘iayniard 3, 


GIBRALTAR Packet ProaRice callec= 
tion Qibratar New Zeahasd cus 

Brush Ueans "French “Coane eth 
Beh coli West geen ame 
‘Kan~War slampe blue Phittople Masts 
Marazine Alor se postage Mapes 

Goi Dent. PR Torcata's. Can 
geen ke Sea 
Brighton Colorado. = 


HINDENBURG Zeppslig Set 8 Appro= 
gs "Thode. I430aP Tio avenie. Jamalea, 


ere Phg AnaipoeplsPe 
ogee ARSEO A as 
Sr viclattaNtriuet Mab 


1000. Well_mixed_U. 
1750 Fairmont 


ai, § 791 SPA Sheet only Ge to 
cants for U. 8. approvals: BM, Mayeock’ 61 
O'lirien “Ph. ‘irookiyne N.Y. 


“complete. Hocse: 


TRntrated ai 
Mystic Stamp 
Yor 


enclosing 30 postage. Garcalon Stamp Co. 
ox 918. Calais, Maine 


‘DIFFERENT, Hungary! Colorfull 35. 
Approvals. Star Stampa: Lakewood. 'X. ¥ 


Bldg. Boston 17, Mass. 


‘PIRATES! Head —flunting 
Kegs! Statesmen’ 


ra igen Slice 
io ‘Baty 


Port 
‘ibang 1 New York 


10 SENSATIONAL Rare 2c approvals, 
Davia. 98 South 20th. Biya 1. N.Y. 


BRAZIL Diamond shaped set. ie with 
vais, Vargo Stuntps, OO44 South Pairs 
Bela* Chicago Bs, nae, “M* South Fate 


G8. Hoover. Los Ansel 
fp QEQRGEOUS lh 
aoa 


<enOQYA, NUDE” set. cataloging G15, 
guanlete'sse Approvals, Royal Stang Gor 
‘Tamaqua 2. Penna. cae 


POPULAR Aj 
Stampdeaters 


ovals “ab 


mulnte 


“en iat Sting 
: aa 
‘Ana, California. ‘J 


COD Mary Peery” Goi 
RATS LL 
ote 
UNITED STATES Price list. Send Post- 
Oe ESS RE 
eh ae 
Tr 9, 5, Rao 
na Ss Sa" SS ARRAS 2 
on BFFRRENT Usa neces 
st TR et Se at 


‘000 DIFFERENT ese cachi 
Davison, Bar Tish, 


Manchester, 5 i 


@ TREE Bazeain List Quality Sigimp Pack 
ge write Neptune’ Seti eo Neptune 6 


WOW! $10.00 Worth Of Fun Only ioe. 
peat’ renure unt/Cbar backaae 00 
Foreign Stampe-just as received 70m for- 
ie inissiong. other” sources. “Includes 
Statups trom Africa South America, Fee 
French, “Cape” Juby. “Palestine. ete... ine 
des airseats.cammemoratives.”” and 
Stamps worth up to $0e. This offer sent Tor 
{0e'to serious approval applicants “oniyé 
one to, 4 customer, Jamestown Stam) 
Bept.'s! Jamestown’ New York 


BRITISH. Spanish and French Colonies, 
Yatiean, Wtler heads, and airmail packet. 
free "with approvals “Pan-amerieat 
Stamped. Box ‘4s. New York 33. 8 
25 SCANDINAVIA Ge with approvals. 
Bjora Nielsen. Moamouth . Maine, 


| GROUP Approvals! $1.00 equals 1.35, 
‘ask for them, Philately, 823% Maple. Sans 
GtScomies “Cailtornin. 


{00 DIFF. Bohemia 2.35. 100 dif Swite 
gqlama''s3. 4" nent. P.O. Box 208. Forest 


Huis LT ¥: 
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DOLLAR, : 7 oped 


0.8, $6 St "BIE at Aopiovals vent 
nals ieee wd. Pa. 


‘Gurhan’ 


iene Tunis And 


3S DIFPEREWT siamps 
carpenter, Wakeman Ave. Newark &N-d. 


“"WASHINGTON Bicentennial Set ioe. 
united States-Poreign Approvals, Yokums, 
Box 1337. San Antonio 6. Texas 

RED Atay Pictorials Pres with abbipvale 
Granada, 4801" Southwest sth Street: 
Seami34, Pia 


‘PRE! Gan Mavino 2108 catalogue $1.25. 
‘send postenrd requesting approvals. Same 
Gay service! Jayson Stamp Company. 1298 

Ave NY. NY. 


HOBBDES, COLLECTIONS 


NG canbe an Id ‘and 
fe hobby. Weite for 


eNO Fo fay sey ES 
Pea a 


apidary Gomes 


sain atk 


Devt, 
Rardino, Cali 


‘St, Chicago 2 


INSTRUCTIONS for cutting and polah- 

ing stones. “description -necesaaty "equ 

eas G0, Wesigo, it Srd 3 Sak: 
Wench. 


cane at Tracks Tipaied GO 


at ent free to acing tans. Write A. 

‘Beads Baileys Bay. Bermuda. 
‘UNUSED Match ook Covers 10 all 
ailferent. 41.00.39 “Roral Pash ‘Covers 
"Pree catalog. aes Edelman, 13th 


ctors _ Haboyiat, 
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luletin’ aie, Roval Oak 124. Michigan. 


ANTIQUES, KELICS, 
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ents" Youns Photo Service. «06-0. A1- 
any 2.16 ___ cal 


‘Two, tach, Sse" One each Boe. Reprints Se 
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4 FINE ancent arrowheads $3.00, Signe 
antabawi $1.00 “Lot ites, Lear's, Box 


ROLLS Dev, & Printed, Giant sine 302 
‘Reprints 2e, Thiitty. Box 688, St 
‘Abgeles. Calf 


85 MINERALS & PRECIOUS 
‘STONES. 


~JEWEDRY. stones, removea rom Tings 
BE vows. oh Holland 
Youle temo 


‘ARGON Ulira-Violet Light Set with 3 
etutfuh. Suortscent minerais. postpaid 
$200. Ultra-Violet Prod. ine 
Monica wiva. Les Angeles 27. ‘Stiri 

“GEMS, precious and, semi-precious, 
chine iso world wide sourees, Heal de 
fect, no overhead, save money. Getalog 
oer 3a Greson: 
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foros, 
to walle ise aid pertaanet 
Framiperent reclaim cae 
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Free 
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TALKIES: Convert, your silent lem | _ “FOEMS Wanted Por. Muses! Setin Best Buys, Radio Tubes 296 
projector inte sound with our guaranteed | Send. Poem Fer Pree Examination. 
Ti, Sage lal et wot ns, | Stanaing Ore and Free Intractive Book 


24 BUSINESS OPPORTUNITIES 


TF youd Tike to make  $5,000-$10,000 


ond 3 nya a 
frend compiete Or send $1.80 for complete | B-#8. Beveriy mili. Cauxt”* “"" "™" | etintes" write seas ence Outatending 


Bite ty showing how to make adapter | REAL Composer of Music will co-operate | gpporiuilty. Cole Atsociates, Syracuse 
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INSTRUMENTS: 


joey -makine. Opportunities in Specta 
Manilactussee Qoward Hobinacn, Ph, O 
1300-0 '8 “Ohio Bt, "Sedalia. Moo” 
T MAKE bie money in the mail-order 
business Foutcan do the shme at home 
‘vith copyrighted eystem. Wiite me fl te 
Jouhow’ Fe Little. Glenshaw. Box #. Pa, 
Tat PLANS to make money local 
ercer, "Particulare tree. "Eile Co 
Ghana SRY 
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READE ia tae Gulats | MALONE ucan tea | Ba 
wis atae Gis fn | Bae“ taand 


7 SONG WRITERS 


POEMS Wanted to be set to music, Free 
examination. Send. poesis. MeNeit. Mase | fi, 
tere Mun, $102P8- 8. Alexandria, Los | iciutigon Total price $1.00 penpals or 


Beis on shop Feature out canals 
Pe Bestht Sanaa oon RS 


site lino 


‘Angeles, Calitornia, "___| C0." Moneypack guarantee. witout taslde Rewsiow cost patented 
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MAKE money casting new line Metal 
Toys and Novellies. Latest Tot, Seale 
‘Model "Autos. Original Ashtrays. Savings 
Banks, Water Pistols. tc. Bie. wholesale 

‘orders sow beine placed at 


ASTOUNDING modern mail order 
Beings quick Droste, Darrah, Orono 6. Me. 


METALLIZING baby shoes makes. you 
money! Learn this simple. profttable busi= 
‘ness from Nationally recogniced authority. 
Get professional results. with professional 
“imow-how' Pree particulars, Joseph. 
Kushner. Metal Finishing Consultant, 


iQUs, sell Xmas Cards, Station 
oe 
Slvoon “wh Greetings 115° Chaney S 


“EXTRA cash made easy just follow in- 
struction, particulurs te iat “Atehi- 
tons 210 sft Avenue ¥-Y. 


‘SEND ide. The Maver Plan, 108 E. Haley. 
santa Barbara. Cull 


Gustagbon. 2012 


oem For ‘details "write, 
JB Herrick Avenue, 


PET o eeshuse duiribulr for Spe 
refielghier inig Macotenor, Tahoe Vat- 
Tey ts Bult 


EXCLUSIVE Fragching Distributor for 
new palened, outboard ‘carrier 
BSSriapale anos Vatley_ 4" Cail 


ge Promerniie proauct. Hine rota: 
jo competition, Past seller. “Repeats tor 
Bunareds’ of” dollars. “Complete sample 
Erte" Details Frees. © Morrison 
S5uv sta" 8. Los Angeles 5. California 


SYNTHETIC Latex with Neoprene base 
for making. fexible molds! Quick drying! 
Safer" Por home, classroom, or industry! 
‘Quart $2.00" Gallon 85.95." Pull. instruc 
Cons. Beginners booklet on molding and 
plover euaing” 2oe. Plasterer Super 
Gon 1406 


DICK, Money) “Rapairigg Car 
set iat nome! Bagy toot Write Battery- 
‘Sin, Grand Sunetion ty colorado 


‘MARE Shell Jewelry—Easy, 
Ilusteated book» fustroctions 
Catalogue. Florida. shelieratt Co.. Box 
{a1o, Sarasota, Plorida. 


“FLEXIBLE Molds to ofder_ also origi 


Tenn nd Meta 
gals Biter, “Copper Nickel “aronse, 
Pear, Tvory and cinunous, diow 

MF edie Nem rig, caus feel heel 
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300 - MONEY Mak 
olla Bret. Pormico 


‘UNPAINTED Plaster Oraaments 3 
oman. 043 Broagway. St 
SELL By Mall" ots “And Novelty] 
36 different leemal Large Profits) Catalog 
free. Bites. 432 N. Wells. Chicago 10. 
OPERATE, profiable mail order baal 
ess. portunity, Por details 
Mtite, Rnnetred “Bervice: Teer rineeton 
‘Avenue, Philsdeiphia 11. Penna 

“TATTOOING and Engraving pays big 
profits, Experience unnecetary "LReracure 
roo. Wiiliamn Moore. $12-A Sout Green. 
Ghleago TH.” 


‘DOM with Sea Shells 


‘BIG money weekly! $1.00 brings tacts. 
BR TY SEE 


_ BABY Shoes Bronzing supplies. Pinail- 
Bookends, ‘Ash ways. Pen 


a ‘a 
fying solutions.” Box "008-4. 


“OPERATE profitable mail order busi 
pea Write, Walter Service, 41s8-B East 
ia. ‘Ono. 


DON'T be Mr. Average man Be your 
oun boss.” Baguings unfimited. ‘Operate 
from ‘howe. 25.00 adequate. divestment 
for "ypioediately’ carting” fain 09 weekly. 
Portal brings detaila J.T, A 


Mille Street: Morristow 


ine Immediately for free detati Hund 
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ay 
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year, $1.00, Three. samples 28e 


fetcors See Veterans Binase 
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uired’ Literature free Traveler. La Orange 
$isgiana 


INVENTORS. Seskers, Start 

wplegeiin, Fice aie Duecior White 

3its<B. Michigan” Chicago. 

OPERATE Protiable aioe 
fe~Gnllagher Fubueaticns, Box 

Ringsport. sens. 


‘PEWRITER inmen — urgent 
cece weekly = 


Heber 
Service, P.O, Box 831, Houston 12, Texas. 
LRARN Plang ‘Tuning, Repairing. at 


‘Ave. Champaign, ik, 
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BIG Money In Vending Machines— 
‘Smallest capital start brings iminediate 
rofits. that’ bulld “permanent proftable 
ainess. Starting instructions free Becker 
Vendors, 10s- Dewey. Brillion. Wise. 


“BUSINESS Starcers 57.000 winners mon- 
Ing Opportunities chroniele—atar- 

fer McPiastens. PS1490 Monroe. Chicare 
EARN Big Money metal plating with or 
ithout Battery” Complete dastruction tole 
Shoo resco,’ pox tav-80, Wilkes Barre 


Huplcaiine i ems, oa our 
sane eae Es 
Face fo See! et out prices, Information 

finn, 344 Westbor? 


WOULD, pou ite 
business of Four own?"a buuimece thet so 
‘at build up in your spare time: at bot 
Jel aml capil and rata expan 
inteva worthiwhlie enterprise 
Ing’ oftern Just auch ‘an opportunity! The 
demand. fora "streamined bookkeeping 
servic i tremendoun Ro experience 
esaary, We iw, ‘Our experte 
frilave' yet hundreds of dolarsfaneekine 
A worthuhile career as your own boss: Now 
{sh ideal ‘ime to 


table. steady 


21 POPCORN. Candy Apple. ete, Formu- 
Jas (All mouey-makers,, $100." We cai 
Bubp squlpmen,“Gonceasone Supp Go. 
Depu “BY Box 133 Sta. 


METALLIZE baby shoes. 
mation free Metal Crafts, 
‘Tampa 4 Fla 


and ‘sell, Write for free, factory photae 
Buday Progucts Manuiactuting C2. 1133 
WBeimont ave.. Chicago 1-H. Dept. 


MAKE money. six 
small $1.00 to $20.00, 
‘Guaranteed “plan. 25e 
Felesraph. Detroit. 


pte Junk." and Fee 
tteryman, Grand 


1 today. for 
cg lan Hota 
Boutin Ohio Street 


oury, Spectacular 
“furnan 


Foreet it astomatie 
Shuton ‘Dealers "Wanted, Free ‘circular. 
Seley ag, So ae ane 


CELECTRICALY icing men a0 
Bitunhe Pet inate aaa 
TR eye le 
Su Ease ott a OS 


Fans Reap Rich 
Beep Saucna! con 
amt 31, Pia 


Enclove. Se 
(st fulietin” Tow 2eds: 


SOMETHING different. 900% profits 
Experience unnecessary. J. W. Arrington. 
La Grange 5. Georsie 

SEND $1 for Money Making Career”, 
Parks. 1618 Rhode Island N. W.. Washing- 
fon D.C. 

‘SHELLCRAPT Instractions—Free! Make 
beautiful seashell jewelry! Wholesale Cat= 
logue ‘of complete line, shells! Plastic 
Gisest Animal Shapes! Pinbacks! Earrings 
Cameos! ete. (Buy Direct). Pace’s, Box 
219. Bradenton, Florida. 


beginners Kit and Instructions 
Wynn and Grad! 116 Charlotte, Nash~ 

Mile. Tent 
‘SPARE Time Home Work Plans. Write 
Pata Park. San Jose, 


FORMULAS—All kinds. Latest money 
makers; literature Pree. Ketni-Kal. Park 
Rage. DL. 

10.000 FORMULAS “wid Trade 
ree erature Gtimans, 868 Kingston 
Ave. Brooklyn 3. N.Y. 


iiding, Chicago 6. 


200 OPPORTUNITIES to make money 
selling oy wall. only S0e. Roy Kramer. 399 
Gates" Maryeilie, Tenn. 


~METALLIZE Nowers for profit! Is new 
Pree 


ietaiia: Joseph B. 
Finishing” Consultant, 


“EARN Up To $2.000 year” inventing simi= 
pie Nema for apectal cash markets. Hen- 
son Argyle 8. Wicenan 


Aaservice.“Argyie 


OPERATE gn mierbs 
PPR ENS eal eae 


i MONEY aR 
OrponroNrTins 
See are oe 
Tate tree Rite Go. da0ca Orend st 
EARN toner si homie—stesay incom 
White: Sucweful incom SaaS, 


#5, WHERLY Wering 1uo oo al 
yo canvassing or moantiactaring, Lite 
Box Sit" Cleveland td. Ohio. 


PROFIT Oppertunities Galore each iseue 
wsfonttor™| "Home « Spatetimne workers 
Leading Magazine 


Fr abofter 
er losth stn 8 


fine "An dfantrated Bay iret) aces. 
Box aie" Bradenton. Florida. Debi. @ 
CCELLERT profits raising eunk, De- 
alia furnished. Pranklin Youne. Raver- 
ead. 


30650" MATING ‘bing secret device 
without skill, machinery. from former top 
Priority war material costing $1.50! Cunt 


1, Prank. llustrated proofs. free! Rolis 


Enterprises. 115 W. 16th. New York 11 


VETERANS! Be Raanclally independent 
Changes im loan guarantee not fenerally 
Shderstood offer amaring possibilities for 
income and profit” Don't miss, your great 
est opportunity. HB. Smith, Box 74, 
Dept. 8. Youngstown. Ohio. 


‘SEE rare shake-headed Sesb-eaiine 


157 ‘Golteaie, 


ee costume Jewelry 
hate Ior proitfetby.”"thetapy. "Free 


‘nfolesae 3 
Florida Supply House, Brad 


pa, TESTED. (proven. money-aking 
fare’ trex James ‘Boyle. 238" Bian ‘New 
‘Brunswi 


IAT GIGANTIC Directory of Oppartuc 
nities. Advertisers Supplies. Sources. Trade 
Entormation | Mal Order ideas, Products 
‘Wholesalers. Valuable tipe—Just published 
Descriptive iiterature Pree. Wilkin & Co. 
Hillsboro 2. Otto. 

‘START Home Mall Business! Bxcluaive 
setupe buitcto-order for Amaneially re- 
sponsible beginners. by leading ALO. Asso- 
Giauion's export staff Booklet Free! 
NAED.A., 33a Vassar, Dorchester, Mass, 


100 SINGLE ingredient formulas  25e. 
TesrCo. Box” 100-80, Wilkes-Barre. Pa 
106 PLAST! 

PLASTIOS, Free List, Swan Music Box 
nits 83,60—New Plexiglas. Manual $1.30, 
Plastic Supply Go, 28 Bt Louis “Ave 
Dept. Lola 6. Me, 


Gi 
Donate Pree List in 
‘bok 1294S, Somerville, Ne 


sMeortent including 
nctode® ngetage du 


iluspioescen #4 
valehodes, Attench 


aw ie “ra ae ease an 
without “Heat,” limbed flowers, tisects, 


din one nnd bala Gat 
fren Dept. 334, Boxe211. Kenilworth. Ii 
33_ CHEMICALS AND APPARATUS 
‘THE House of Winn, home of supplies 
ff thategr chemist, Bee Wins New iden 
Ghemient kita anda ‘te 
oe Sxyermenting and efor etal 
shed ani gon, Winn. 
Beoeeon tw Bey New York 
row, ¥ 
‘CHEMICALS tab, 
roe Helle "Ghemient 
wen, Brooklyn i 


‘SPECTROSCOPE 
apaiveis $2.00. Cutting 
Sampbels fornia, 


res Nes Ge 
8 ‘Pour 


2 Pe 


plies At Wholevale 


Serovar" Eaabised 1908. 2901 W. North 
‘ves Chicago 47. 1 
TOMINOUS Pala wil Soe, ark, 
‘Six colors, Fairmount “Chemical Co. 136 
Liberty St.. New York Ci 
‘FREE Catalog: Chemistry, Minefalogy, 
‘Pracey. Laboratories, 
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CHEMICALS and apparatus for indus- 


3-25, Blotoeteat tite Mi, ope 


‘Aven Rochester 7. 


fs selling full or part time. 
sn GUISK, Prgtes seine ft or pare cine, 
dere ‘uniform shirts. ‘caps ts 

‘emblems, 


GEMICALS, ounce quantities appara~ 
(ul eatalog sé, Pleucher’ Laboretories, 
Everett 4 Scan 

EW laborstary Supply, Catal of 
fetmlcaus* aad, auras,” Containe 
Sooo" items ‘witn hustrations. 212 ad 
Sena foe, Siamdard‘elence” Supple 
13H Nos Paulina St, Chicago 


2 


SAVEN Get” “Plas: 
tory’ 23e Catalog: 16e. Pilgrim's Che 
$455 Souny State Salt Lake city € tak, 


5 AGENTS WANTED 


GOO Paying asiness Es 
ofa, plating autoparts, Tellectors, bleycies, 
Bathroom flxtures, ete” by ate method. No 
ans er ahop rece ltily Tarniahes 

Free wooxlet”dunmetal Go. Ave. G. e- 


‘latart tae ity Maa 
xe ne, Selestoan’ Guide, Pnopiring, constre~ 
Shows how to earn money selling for 
‘there or in your own business. undress 
Bostwar opportunities, Send name and Ge 
Aeibe hat you have sold of are seine 
listsated copy sent "Pree 
Magazine’ 620'N. Michigan. Dept. 18. Chi 
gage tt ti 


AOENTS2007 profit selling, genuine 
gold window letters: stores and 
Sumplen Afetalic Letter Go. 497 N Clark 
‘Shicago, 


‘SELL, Personal Tnilinied Thdivigualined 
pelts, Buck 


‘0c PROFIT, Each ¥1.00 Sale, Sell Posi 
{uve mothprooting.aoluiion to es, 
Pomtal brings deal Kinore Wayoe Pa, 


1838 CASH For Selling 100 Awsortments of 
pr'Chrttnas cara at 09 Compiete ne 
Pree Sarar. Special 


samples 80 fer 3.98 

olers Write today” Hedeakamp. 343 

‘Broadway. Dept. T-22. New York 13, 
CHR 


ui Free 
pee ‘America’s Pasiedt ‘Selling 
1 Christmas Polder Box. Costs soe” Sells 

Request sampies today. Sunshine Art. 
Dept NOst. 115 Fulton St Rew York. 


st 
Samples oni "Puro 
Locust. Dept_ 741K. St. Louis: Mo. 
SURE Cookers." Now available 
Selling like” widire Amazing’ profs 
Wri gulckis, Morea Manda dc. 1-0 
York iN. ¥ 


GHRIGTMAS Card Agena! Rew exci 
patented children's linenet\6 Sooks 
aa 


“NEW. extra money. pl 


00% 
PrORt snowing “friends! 
Ehrutmas 


‘tountal, Fersonat 


ey folder, Bpeciat 
‘Stuaions Union Avenue” WeetSeld. Mass, 


Ry ia ae 


Pricing Press. 194 ae 
‘Yore 13... ¥- 


QUICK cash. Gell friends wonder-value 
goo $3.00 extraordinary 35 for 3.00 


SFLaT scllng Carded hue Aoaoesy tad 
Qiher Teme write Steele Plasties Co., 
a 


i ia 
vant SW Godin a 
Se Ca fet Res ea! 
Seat Hoa te tae 
Scar scite tna Recah done 
Bea adee Maa aa Ben 
PS. ‘Bridgepert. conn oe 
TRIENDLY roc iG. SRE 
cotta edith ah JRE 
Spesaey ebans ter B Ege 
Sick ae ie rte 
Se See ate Some 
a" a & Serta eet 
Bi Malinda ets 
iney oe 
Abington, Mass, 


Ghtenee Yo. th 
‘NO investment, Thyow Tues, Bla pr 
Fepenters. investigate. this “oppertd- 

big. Waren Rug’ Mille Box 2438. Pile 
lipubure” NJ 


Gemoany, Bis 'Went Ontario. Dept: Ctl 


‘oantvating sales Wit ts qualified mes: Brod 

Let sold 3 years, Prospects. everywniere, 

Fitstad for sew men sinee the war Write 
Littleton "Goto. 


ven scien 
xnase, La 


titre blue stonk leas to Hes. 
logan general, ‘religious 
q oat Ge sole, She" Mike ‘mone. 
ample’ five. “Lowy a Wert Brondway, 
Dept. 328. New York City (1). 


Hivérside Booe Bompany. iowa Pail Sows: 

MAGIC Cleaner and laundry soap deal. 
uotign ing a Rzceracker Big Prods Sar 
Die free, Uxo, S007 Irving Park, Chicago. 
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© DISTRIBUTORS Wanted For Unusual 
Products. Levine's, 18:8 Boulevard Sta= 
fon, New York 89. X.Y. 


FResrarth Chine, Box Sos auadena Oat 
NAMES —Addrenes 


fnctarers, ete 
National 


"SENSATIONAL power mowers—#66,00 
(at), Gascelectsie: Rotacst, M014, Be, 
‘Springs, Mo, 
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SELL New, Different. Exclusive Carist- 30 CARTOONING, SIGN PAINTING, 
DRAWING AIDS. 


"PRESSURE Cookers." Now available 


‘Belling ike 3 rots, 

Wirite Quickly, Morris Mandel te. CS1-W 

We tach Se. New York IN. ¥. 
CHRISTMAS Cards.—Debuxe. Scripture 

TeRt Olletten eliotn, Hamgrous, Eien 
Eateries atin, ‘isab Panth Breet 
AlindelDhin 40. 


7ACEN and Women—iake extra mone) 
fell contumme ‘and. novelty. Jewelry: Tetati 


Catalogue, 
Bayonne, n. 


$3t “Broadway. 
Wholesale’ Distributor 


ofce! Many earn up to 
og ofce! Many cern up 


Teace credit= 


| MAKE Signs. @ complete eipbabet pat- 
tern ‘oes, 3 coraplete numeral pattern wets 


PAINT beautiful pleyures quicky. easily, 
inexpensively ‘erature, Ait Book 
‘Shop: Arnold at Mo 


“HOME study courses, Any vocation. Free 
tude test.’ DeVato Schools, 35 Vicente, 


iabure Pa 
er HOME. Study course, dries thera 

aula’ aceasure! atifeen: | wree Literature. ‘Inst. of Drugless ‘Thefo 
Bling Stations, | Sby. Tama. town. 


i, wet Fe 


ie Pure 
ca 3A 


“ano aly prea, reat eos 
gelling direct” Goft's -ecneationally new 
Whippets, $6.65 louter oxford with Dutoct 


‘Exper 
fence unthecwsenry. Pree catalog. quent. 216 
Styles. Colt Shoes, 601-08 AUlatitie: Bostan 
10. Mase 

30__ EMPLOYMENT SERVICE 


DRAPTSMEN — valuable information. 
write Draftsmen's Club, Box 198. Elyria, 
Ohio. 


a 


EDUCATIONAL. 
AND INSTRUCTION 


MODERN Welding School gives thorough 
training for one of industry's best paid 
Jobs, Experienced instructors, Individual 
Attention, ‘Nonprott institution, “Qualified 
Under G. 1. BIL. Write for literature 
Gelails, Hobart Brothers Co., Box P-878 
‘roy. On 


ie. 
iisstitate, 84 
0030. 


fessoe, tree ca request. Use postcard. 
blgation Cprtort Writers Bervice, ORM 


ST WANT New Writers te cai Runareat 
of checks for" $1 to $100,_ offered each 
Gonth. The eastest way to’ write far pay. 
No" previous “experience ‘necessary. Send 
fee Fre detnls a obieation Saucers 
ie ndependence 


Suoraao Bpruigs, Cot. 
BUSINESS SERVICE 


‘Ceed™ seil-inetraction educa 
‘ional Books on all" subjects: Sought sold, 
Fraied, "exchanged, "Satbsiation. wiaran 
teed. information and 100-page 
iiirsted’tareatn catatoe Feet Write 
Relson ‘Company. Chicago 8. 


Process and 
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fing Service.” foonas- 
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__ Tenens 
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‘and. press. ‘samt 
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JORINERS cards printed prepaid 
Hable Print eons 001 


Byepald 
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‘Hour service" "Stange, 
Beware 3K. Je 


‘SEND 0c Row. for our 35 pate price: 
lst Retunced “Dist order. ACCA "Press 
(PSM). 1326 South 24th. Omaha, Nebr 
1000 BUSINESS Cards $2.45, 1000 
‘24.95, 1000 Siuntt Letterhends 
(Postpaia). Madison! Printing. Maal 
‘Ohio. 


PRINTING—AIl Kinds, Frag catimaten, 
Prompt. Reporter, Chelsea, Oklahoma 


9% PATENT ATTORNEYS: 


TRVENTORS: Without obligation, write 
tue for thformation a to what steps’an Ine 
Nentor should take to secure a Patent, 
Handoinh & Beavers, Registered Patent At 
Somers, 240-A Colutnbian Bide... Washine- 
ton BC. 


4 

Frank Lederman, Registered Patent t= 

foruey, 164 Nassau St., New York 7, N.Y. 
©. A. Snow & Co 6.427, Snow Bul 

ing: Washingtcn {-'D, G- Registered Pi 

ent Attorneys. "Witte for information 
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“INVENTORS: Learn how to protect your 
inveation. The United States Patent Oatce 
Advises the inventor to engage ® compe 


Dalen atteney rea fo neve 
cr patent matters. 
“Pateat Guide for the In 

“detailed. information 


degintered. Patent Attorce 
ing Washington 1. D. 


mg L, Mo 
asinine 
Gi neintered Patent Attorney. 
FOR INVENTORS 


“THE Inventor who believes be has a new 
and toch invention, ad needs advie, 


NTS —Tride APRs, TeV 
caATE Ste Weknctien 


INVENTORS: Avoid unnecessary 

We for Tree. booklet explaining 

‘Sar Consulting and. Advisory Service 

gansta You in deriving ‘erent prot 

from inventing. institute of American IE 

Yentors, Dente 30-A. leds. ye Bt, NW. 
‘Washineter 


a ATED, Gommniel Seton 
mated, M. Joye Humphries, 142 Land 
idle, Pita 10, Penne. 


Taws encour 
ment of inventions, ‘he Wales 


{heath of patents depends Inraely upon 
ful preparation of the spect 
Rima. Write or. further Dar- 


EBavlion. Herieeneg Patent “Attoracre 
43-6" Vietor Butiding. Washington 1. D.C. 
HIGHEST Royalties and cash for pour 
inv whet we marke! them. Pree 
rfiovars ‘without obllation "Oaivereet 
Klarketing’ Go.."i26 Lexington Ave.. ‘New 
York 16:8. ¥- 
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MANUFACTURING 


MANUPACTORE Paints: your garage 
‘ee information. Tadustrial Che 
Silos goth, enonna,, Wicoaste 


fof tolormation” Jana Mt Company, Bure 
Lmgton 2. Kentucky. palinse 


“MANUFACTURING — Stamping 
Special 
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PENNE Pa, 
eae 
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| HAVE Buyers for practical inventions. 
Prior patents may kil value of Yours. Have 


gli goor vention. 
WW. sind 


‘patie what Rave you Covourn, 408 South 
Sor ‘Angeles. Calif 


100 PATENTS FOR SALE 


PRACTICAL, & eficient Trae control 
syuiem Patent No, 01432. 3159-Cass. De- 
Foit 1, sich, 

PATENTED Wingbiool Sale, Malch 
cover For Sale, Cush or Roralty” Gosh: 
(rn. 5901 &. Thompson St. Philadelphia 34 
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{anit catalog 286""chartes 
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TA MOLDS AND MOLDING 
MATERIALS 
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ew Compound! BePont tater Base} Fully 


Guranteed” tacroauctory” Gites for $3.06 

SComplete Mould Making” Course 

‘Quart of Hed Seal Latex ‘Literature 
TG Nastnu St: New York 


Boge ease. 
a Y. 
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$2.00. Gall's5.75. 
Be'sse, Giaamey. 1198 Be tot Se Fusion 
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er SPECTAL, Faber for mating Molde. > 
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1 HOME CRAFTSMEN 


LEARN Seashell Jewelry and Novelty 
mamifacturing. No for experience 
Beded, Leatieatn within a week! Come 


igtna cveing. luminous procceses Thus: 
Se Tis" species teu stella: Lists 300 Ta 
materials With wholesale pitts, Compete 


“LEARN To make Sea Shell Jewelry 


ins. earrings. hair ofaments. novelties 
nat vd-Designs Tee with 
Herbert 

‘uamsi 32 


“MAHOGANY — Shipped 
from ihe tropics. Know the pleasure of 
Working with this beautiful wood Special 
ier ak No. i furniture mangeany, co home 
craftsmen.” B. Hansbrough. Box 683. 


EXPERIMENTERS! Interested in Eiec- 
oe REN ee aa 
heh ee ke Seite 
PHATOTg. mize ond Dap 
Be a ae a 
f Jouness, » Box 141. 


Frated folder ‘ide 
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More Tracina” design "Fransfers Camplin 
Artcraftn. Box Gst-8. Culver’ City. Call 
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23‘ BUILD IT YouRSELP, 


ioe 
Equipment Co:. Dept. 04. ‘Purvis. Miss 

UILD Cabins —book offers. complete 
Inetructions” and’ plans for’ building "your 
wn enbin: ledge, fourist Howe. of wavtide 
Stand 251 ages. ‘200 plans and pictures 
Onis” $1.08." Popular Science “Dept. 81-C 
SoastivAve,.'New York 40-8. ¥ 

‘HOMES. Garages Build yourself Goment 
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“OVER 100 full size patterns of easy 9 
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make action toss 
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nome for hobby. therapy. Free 
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fansae “Street. ‘New 


‘CAMEO samples Rhinesto 
pricelist 0c "Perry Metros. 3 
Boronas NY. 


132 TOBACCO & PIPES 


SoEREQEISHEED seconds of $5.09 pines Te 
postpaig. Literature free 
Seziva Dixie. Hamilion. Obie 
GOLDLEAP Smoking. | Cheving and 
Tirkah Tobacco Write’ Prices” Melmont 
Farms. Chatham. Virginis 


113 RAZOR BLADES, SHAVERS 
USED Razer Bindes wanted. Send us 100 
sed blades with $10, wil send. you 100 
Souble ‘edged precin ercund’ blades 
‘ihe finest) Money tack ti noe 0% aatiss 
‘hes: Emile Well, 1133 Broadway. N_¥-Ci3, 


00 INGERSOLL, Siraposr Quill se 
300 George Pierce. 18 Pryor St. 
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RAISE Earthworms. Instructions $1.00 


wi Mutimat 381 Pleasant Lake, Rives 
inetion Mich “ 

ALOWA Shura — Authentic Hawalian 

Rayon—Men_ women State 


prints Pig 
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“GET Lots Of Mail: Name Linted Three 
Directories se. Harvey Teeple, Decatur, Ind, 


PANNING 
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nou Wong. pla membership 

aéan's Chub, Snip abc renarc 
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CART Photos! Spey: sample Tor 
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ARE PbO, of, Renata Hollywood 
models 4x S--8 for, $1.00, 32-8150 Pre~ 
Bata, ital Sides BsS-W0 bret! Brooklyn 

“FREE Ikeratare how_to locate buried 
pressure ana minerals, Fisher Laboratory, 
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POUR Your Own plastic printing cuts 
Baoy. PBeonomical.Proots 


New Process 


DA for "Dollar You Ma 
ne Rhode island NW. Washing: 
| WASHINGTON “Tourat Tan” reserva 
one $2 of 6),day. Baris. 1618 Rhode Te- 
Tana 8 W.! Wash D. 

MODERN Tout has 10 fara wok Flame 
getower hills weeds gulckiy”ecanomicaliy 
Valuable ilterature free Sine Equipment, 
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‘Models! Ten sensational 
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PSORIASIS scales. lesions and itching 
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fost Mee rie Say co. Box 308 


ae 
fines, Over 88.00. value 
‘of all) sizes. while they tat $1.79." No 
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G6 HANDWRITING ANALYSIS 


ANALYZE Handwriting for Profiti Com- 
piste outhe, $00. 446828 Germantown, 
waliadelphia. 


Beaver, “Albaay. 7 ‘York 
Reagents! Staidard ‘Solutions Av 


PORTAUNITIES 


ORTUNITIES 


tory, Ine, Palo ANo, Calif, 
i ‘ARCH SUPPORTS 
~MANUPACTURE. sell custom arch oup- 
ports. J. Corssen, 2038 Geyer, Bt Louis 
Pie, 
e DETECTIVES 
DETECTIVE Treining. Phililps Secret 
service. 19170. N. Kenneth, Chicago 39, I. 


“"REUIABLE confidential investigations 
made in all states, Write or wire us. De- 
Wine National Detective agency, 1280 Call= 
foraia St. San Prancleca. 


“DETECTIVE Investigator training. New 
method. Hana, 30:1 Tacon, Tampa 6, Pla, 


7 INFORMATION 
NAMES—Addresses. Wholesalers, Man- 

incturers, ‘ete. Dime each. Three  25¢. 

National, 2837-B South Hoyte, Chicago 8. 
[SAVE Money-—Buy wholesale) Indexed 

Directory; Over 200 Wholesalers. 606. Acme, 

Covington 7. Viretnin 
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‘expensive. $5.00 1000, Homeworkers. agents, 
buyers. ete. Write Dixie Service. King, N.C. 
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peulld, S35 West Sand 


8" swing, 4 speed boll-bearing head on a cast 
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“Teach Yourself Radio & Electronics! 
Build 18 Experiments Without Tools! 
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8 iciastn een, 
2075 pop 


tool 
Rometdose sc ss ks “i alae 78 poxpaid 
Send for FREE booklet, “Hiectronics Made Rasy.” 
DEER & TAYLOR COMPANY 


Dept. M, 1340 Milvia St. 


..at Factory Prices 
WRITE FOR FREE BOOKLET § 
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Say You Saw It 
In Popular Science 


WAR SURPLUS BARGAIN SPECIAL | 


BELT DRIVEN a 
CENTRIFUGAL 


PUMP 


READY TO 
USE ON ANY 
PUMPING 


NOW ONLY 


599.15 


FOR HOME WATER SYSTEMS, IRRIGATION, FIRE 
PROTECTION, DRAIN BASEMENTS, PONDS, ETC. 


‘ORIGINAL COST APPROX. $147.00 ze 15 
mmeoiare oeavery ros ewicawo 59Q° 
SPECIAL PRICE, WHILE THEY LAST 


GROBAN SUPPLY CO. *322,5s, "icIoan avenue 


a's, Chicago & 
Extra! JUST OUT Extra! 
U.S. PAT. PEND, 


INSTANT NICKEL yo z02581 
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$250 Fito 
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Now! 


AMAZING INVENTION wuro owners! 
DRIVE ALL DAY WITHOUT FATIGUE 


wire roe Ty 8 P LEFT-SIDE ACCELERATOR 


fand installation, 
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WAR SURPLUS BARGAIN SPECIAL 


BRAND NEW! 
VACUUM-AIR 
HYDRAULIC 


FUEL 
PUMP 


Original Cost 
$45.00 
Now Only 


$995 


stpald in U.S.A. 


MACHINES 
MILKING. 
MACHINES 
COMPRESSORS 


VACUUM PUMPS 


MyDRAULIC 
SYSTEMS. 


MANURE 


LOADERS 


’ Hye 
GROBAN SUPPLY CO. 


Learn DRAFTING 


1 Will Train You at 
Home Until You Have 
a@ GOOD PAY JOB! 


Yourself a Chance to Make Good 


eo een] 


ss a 
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FIREWORKS! 


CHINESE FIRE CRACKERS 


ieueicr Delivery 


Per Cove 
of 25 


SMOKE BOMBS $10.00 


TERMS C) 
UNITED FIREWORKS MFG. CO., INC. 
DAYTON 7, OHIO 


A Penny May Bring You 
HAPPINESS! 


Lire 
WONDER 


PHILMORE RADIO! 


Pett See eng 
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0 WANTED AT ONCE 
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VARSITY 


The Young Man's Magazine 
VARSITY's the surefire formule for reading peor 
rel Every ise is packed with on All-Americon 
lineup ... there's sports, fiction, hobbies, coreers, 
doting, grooming, humor, pinup, movies, records 
++ Just about every! 
ebout, tolk about, 
Ing in the BIG Septemb 


Oe, we vice or 1 rian pasnce- 
ee ee 


Into its own. What the giants of former 
‘years will do is @ question all gridiron fons 
jing. Caswell Adoms, noted sports writer 

th ‘crop of ployers ond picks 

Yeomt of the 1947 pigskin parade, 


Wher the ‘experts are predicting, forthe 
Froren. food th Read the. forceful, 


YOUR FUTURE ON 1GE-12 billion della 
‘when the boll gets rolling! Tho "1 


here's mo other magazine Tike it 
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FRED ASTAIRE'S SWING TROT—The mon who hos AEE . 
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aw. thitaate tench Which SAN be = sompetion 


the swing, set_gathers. in @ series of 
‘he ‘demongiraten the correc way 
STAIRE SWING TROT.” “a 


TED WILLIAMS’GREATEST THRILL on 


The Bomber. from Boston. hos 
hod more. than his. shore of 
thrills in his spectocular career! 
In an intriguing, no: 
‘eccount, Ted Willigms describe 
the hl every. fen wil emer: 

Mine thell be will never 
Forget. 


Aud 


NATURES HOT, FOOT—The real 
on Athi we 


mip iiss ‘ction-pocked story 

of Boy oe 

OW THE RECORD-A chotty visit with 
Duke Ellington oe 

GREAT GUNEHow to buy your fist 


UNDER THE PUBLIC EYE-Vorsi 
“clinic aaa 
Pin-Ups * Cartoons * Gogs © Dating 


PLUS LOADS OF OTHER 
FICTION » FEATURES » ARTICLES 


SPECIAL INTRODUCTORY 


corr 
dct now ond get & big insu 
fine vogelor price of VARSITY 
t price 
Sa" Tee 12 seven) Mail the 
coupon TODAY end. SAVE. 


6 MONTHS ] 


MAIL THIS COUPON TODAY 


Sction pictur 
‘of doing the 


PSA 
VARSITY, 260 Fourth Ave., New York 10, N.Y. 


introductory offer to VARSITY! 


cry__zone__stave______ 


means Pipe Appeal 


‘A man with a pipe gets extra attention 
«..for there's something so masculine 
about men smoking pipes. Women find 
it appealing. 


means Prince Albert 


‘A man with a pipeful of Prince Albert 


GREAT FOR CIGARETTE“MAKIN'S" Toor tobacco gets real smoking joy and com- 
fort. P.A. is specially treated to insure 
crime CUTEA- against tongue bite. It’s mild and easy 


& year onthe tongue. Try crimp cut P.A.and 
eats UPPAST ANON you'll see why more pipes smoke Prince 
— ‘Albert than any other tobacco! 
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MONTHLY 


Reaching for Lightning . .- wisccn 
hundred feet above Manhattan, these riggers are installing a lightning rod 
atop the television antenna on the Empire State Building. The installation 
marks the resumption of General Electric’s studies, discontinued during the 
war, of the thunderbolts attracted by the towering structure—as many as a 
dozen of them in a single storm. Limited to instrument recordings at 
first, the research program will later include further photographic studies. 
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In this airborne age the shortest route 
between many great nations is across the 
top of the world—over the North Pole itself. 
For two years now the Army and Navy, 
working with private scientific groups, have 
been studying polar living conditions. They 
hope eventually to establish and maintain 
permanent bases near the pole. 

Last winter, when darkness and extreme 


yushed 125 
‘Antarctica 


‘These two Marine Corps LVTs 
miles into the unknown wastes of 


Trail flags are often the only guide in this 
milky world of white—without them the traveler 
might never et home. Dropping them off end 
of sledge train is a cold job. 


G6 roputar sc 


il 


Navy sent an expedition to Antarctica, then 
enjoying summer. Although poles apart, 
many conditions in the two polar regions 
are similar. At Little America 197 men, 
including this writer, lived for a month, 
This is a report on how we and our ma- 
chines reacted to the polar clime, and how 
our findings will be used. 


without mishap. Trek leader is now using data 
to design prowl car for future polar travel. 


litched to the rear of a sled and connected 
to a meter, these bicycle wheels are the only 
accurate way to measure mileage. As a double 
check, each wheel is attached to separate meter. 


O THE regret of all Jack London fans, 

the dog sled as the sole means of polar 
travel is a thing of the past. Its limited load 
and slow speed are all right for a small ex- 
ploring party but rule it out for hauling the 
ponderous tackle needed for permanent 
stations, mining or oil developments—or a 
modern army. 

At Little America, tracked vehicles de- 
signed for amphibious operations proved 
almost as good at crossing icy terrain as 
they were at landing on palm-fringed is- 
lands. And the weasel tumed out to be an 
excellent polar jeep where true jeeps were 
useless. 

But for regular polar travel over land a 
new vehicle, to be designed along the lines 
of the Marine Corps LVT-4, an alligator 
tractor, will prove invaluable. Captain Ver- 
non Boyd led two LVTs in a cross-country 
trek, hauling giant sleds loaded with sup- 
plies. Now he is working with the Navy's 
Bureau of Ships on a machine that may 
well become the polar “locomotive.” 


“Snowshoes” for Tractors 


‘As shown at right, proposed special fea- 
tures include a bubble turret to protect a 
driver while enabling him to sit high enough 
to see crevasses lurking ahead. One thing 
any caterpillar vehicle for polar use requires 
is “snowshoes”—steel additions to the treads 
making them wide enough to distribute the 
weight. Otherwise they sink in soft ice. 

The Navy has already experimented wit 
snow trains in northern Alaska. There the 
Construction Corps has used them to sup- 
ply its remote Naval Petroleum Reserve. 
‘They have gone 300 miles without support, 
hauling hundreds of tons of equipment. 
Men slept and cooked meals on sled-mount- 
ed cabins hauled by the trains, and put on 
weight doing it. Speeds averaged five 
m.p.h. Much information about different 
types of tractors and equipment has been 
gained in the last three years—and will pay 
off at the poles. 


Polar tractor of the future pulls streamlined 
personnel-carriers. Third vehicle spews alumi- 
num foil to permit radar tracking of party. Auto- 


matic device on last sledge drops trail flag: 
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It Takes Polar Ships 
To Navigate Polar Seas 


OX night last January, I stood on the 
bridge of the Coast Guard icebreaker 
Northwind with Rear Admiral Richard H. 
Cruzen, commander of the Navy's Antarctic 
task force. We were watching a great six- 
hour battle. Four Navy ships, helpless in 
the grip of floating pack ice, were threat- 
ened as gigantic bergs closed in. 

The Northwind pushed her spoon-shaped 
bow over slabs of 15-foot ice, then crushed 
them under her 6,000 tons and cut the ships 
free, But the Admiral summed it up: 

“If we mean to navigate freely through 
these waters we'll have to throw our con- 
cepts of ship building out the window; 
we'll have to build a truly polar fleet.” 

This means that every ship must be de- 
signed like an icebreaker. Because our 
ships were not, it took us two weeks to cross 
750 miles of pack ice to Little America. On 
the way, the pack twisted frames like empty 
toothpaste tubes, smashed one ship’s bow, 
sheared two propeller blades off another, 
and knocked the rudder off a third so that 
it had to be towed to New Zealand. 


Diving Isn't Easy 

‘A submarine with us bogged down in the 
pack after a few miles on the surface, and 
was towed to safety. It was supposed to 
dive under the solid floe and come up in 
ice-free spots. But to do this, subs are 
going to need vastly better sonar gear to 
warn of the reef-like underbodies of ice- 
bergs. And shipborne radar also needs im- 
provement to pass polar tests. Our scopes 
looked as if they had the measles when we 
passed through heavy ice fields: You 
couldn’t tell heavy bergs from thin sheet. 

Until radar improves, the bow lookout is 
the ship’s eyes—and he can’t do a good job 
when the sub-zero wind howls about him. 
He needs a shelter, largely of glass treated 
to protect his eyes from ice glare. 

Unloading at a polar destination is a 
tedious job. The ice is too weak to support 
concentrated weight. Telescoping Bailey 
bridges from ship to thick ice or land, with 
widespread supports to, distribute their 
weight, may be the answer. 

Whalers, explorers, Navy men—each has 
his special knowledge of the Arctic. We 
need it all if polar navigation is to become 
a matter of operations, not expeditions. 
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rm 
the ice, was useful but because of its 
e too often guided ships up a “dead- 
in the pack Invaluable to polar sea 


feels its way through 

pack,  S these punched 
s in all the ships. , 
should have several inch 


| 
a tT - 
This s1 is moored to the ice by a “dead man” 

—an eight- by eight-inch timber placed in a 

hole chopped in the ice and secured by pouring 

im sea water, which freezes immediately. 


travel would be a long-range helicopter that because ice endangers the propeller blades. 
could scout the entire ice pack while flying To avoid contact with floating blocks of solid 
low at slow speeds to check thickness of ice. ice, a ship's screw and rudder should be well 
The ships above cannot turn over their screws below the level of its waterline. 


This ship i ely nosing h through ship not especially strengthened must have an 
the guartian of the cos, the soning ce pack, i ieee saber hacort througs the pick For really 
‘Thig'is the most dangerous navigation in efficient polar sea travel, a fleet of specially 
world today. "Recent experience shows that any designed ships is needed, 


1. Artist’s sketch shows how explosives could 2. Specially trained demolition squads were 
goed tg Ute ph or care "Darng the pat em the ee apd bed explora od of 
Frac, crssitz one ship rode atop Hoe, Hoe, "lst cracked ice trea 

toe becak thronghiiar back down: flag ae ee ee tan ee 


aucusr 1947 69 


Polar Flying Is World’s 
Toughest, Most Risky 


y was sitting with a group of pilots 
around an old fashioned, pot-bellied 
stove. They were awaiting clear weather 
for their first flights in Little America. Their 
C.O., Commander Bill Hawkes, spoke: 

“If anyone's forced down in the interior, 
sit tight. We'll try to get you out. Don't 
leave the plane. If you try to walk to camp 


_—— = 
This plane used wheel 
rier—and is landing at 


ittle America on skis. 


The wheels were inserted through the skis, 


Experts want to see what happens to the six 

planes left is one, at Little America. 
‘ail ski is buried in the ice; wings are covered 

with a tarpaulin anchored in the ground, 
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—even if it's only 50 miles—I give you five 
miles the first day, two miles the second. 
The third day you'll be dead.” 

Flying over polar wastes is the most 
dangerous flying in the world. There are 
no accurate charts, no weather reports 200 
miles out. A forced landing away from the 
coast usually means frozen death, A ship 
rescued six survivors of a plane crash along 
the coast early in our expedition. Three 
died in the crash, a fourth froze his legs, 
which were later amputated above the knees. 


raising them six inches above the deck, When 
the wheels hit the snow on Janding, they sank 
in until the skis took over the load. 


are frozen to the airstrip, so 


This plane's sk 
a crew must rock its wings up and down to pry 
them loose. Wheels would be preferable to skis 
if they could be adapted to Arctic conditions. 


The plane was flying low when it rammed 
a small mountain of ice on a “white day.” 
On such days, haze curtains the sun, there 
are no clouds, no shadows and no horizon— 
earth and sky meeting in a cottonlike sweep. 
As Commander Hawkes put “It's like 
flying in a bottle of milk.” Pilots need air- 
borne radar to warn of invisible ice hills 
ahead, and should drop trails of “window” 
to provide a radar track to base. 

In flight, metal instruments often fail as 
they contract from the cold. Oil-pressure 


gauges sometimes give no positive reading 
at all. Heating systems fail regularly when 
feed lines freeze, dropping the cabin to 
—45°. Planes should be pressurized. De- 
signers must allow for the contraction of 
every metal part. 

The miseries of the fliers were mild com- 
pared to those of the ground crewmen. 
Working in the open, their skin stuck to 
metal, which sears like a flame at—30°. A 
silk glove prevents metal burns, but no 
glove gives them both freedom and warmth. 


Planes must be kept clear of snow, for the 
tiniest opening lets it drift in. Hours must also 
be spent preheating planes before they take off. 


To protect planes from drifts and keep skis 
from freezing down, an elevated structure like 
this arched bridge has been su; sted. A pro- 
tective “horse blanket” is also planned. 


This plane’s take-off was delayed when a polar 
squall buried its skis. Tools left outside dis- 
appear in snow; tool rack on skis is planned, 


Future reseues of personnel from polar plane 


crashes might be made by dropping completely 
equipped dog teams and their drivers, Another 
way would be for each plane to carry a weasel. 
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Polar Housing: Men 
Burrow to Escape Cold 


E TOOK the temperature in our tent 

at Little America one day. My room- 
mate held the thermometer a few feet away 
from the stove; it read 50°. Then he held 
it over my cot, which was at-the far side of 
the tent. It read —10°. 

The tent was originally intended for use 
in the Pacific. It was flimsy canvas, had 
no insulation, and there was a naked open- 
ing around the top of the tent pole. The 
cots, from the same tropical unit, came com- 
plete with mosquito bars. We used the 
netting to stuff the hole; before we left it 
supported a small mountain of snow. 

Commander C. O. Rheinhardt, the Sea- 
bee engineer who built Little America, has 
recommended the design of a new type of 
prefabricated house. Two men should be 
able to assemble this structure without 
screws, bolts, nails—or anything that cannot 
be handled with mittens. Sealed joints 
would prevent the entrance of snow. The 
house should have a better heater than the 
pot-bellied stoves we used. And it will have 
to stand polar winds of 100 m.p.h. Impor- 
tant is some kind of protected latrine sys- 
tem; Chic Sale isn’t so funny at the poles. 

When I recall the pile of snow that fil- 
tered in through the flap during one night's 
blizzard and buried our shoes, I know Com- 
mander Rheinhardt is on the right track. 
Housing is a big factor in polar morale. 


‘This tent city is Little America IV. Break in 
solid ice in background is Bay of Whales, where 
Byrd’s ships unloaded. Galley and mess tents 
are at left, air operations are in center. 


Surface travel is almost impossible during the long winter nights, so bases will be buried. 
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. Walls of ice blocks were built waist-high It took 600 man-hours to erect this Quonset 

y around tents to protect them from polar winds. hut. Although very warm, the Quonset ls not 
Man in foreground sawing a block out of the — practical on deep snow because of the difficulty 
frozen ground. Plexiglas formed tent ‘windows. {a obtaining support for the foundation. 

. 

] 


Refrigeration is no polar problem. This bread These men have dug out the skylight of Byrd's 
was'tebed'n mouth ago-sad ty stfll fresh. A ‘Old seow'metier ani are dowernig ta Cxccaltt 
rough framework, lined with ice blocks and Vernon Boyd. Polar snows bury a house int few 
covered ‘with tarpaulin, makes perfect icebox. days, so roofs must bear a load of 50 Ib, per sq.ft. 


lings will be connected by tunnels, with exits at central hatches. Elbowroom helps morale. > 
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Living at the Poles 
Means New Way of Life 


Te challenge of the poles is for us to 
adapt ourselves to a way of living utterly 
unlike anything we have known. From mit- 
tens to airstrips, we have a lot to learn. 

Most Americans see their country from 
automobiles. Let’s assume you are in one of 
the new tractors crossing a polar region. 
You'd find no landmarks or signposts. Un- 
less you're near a charted, ice-free mountain 
~and there are no mountains at all in the 
Arctic Ocean—sun navigation is your only 
guide. The magnetic compass is as reliable 
‘as a Ouija board because of the proximity 
of the magnetic pole. Hills of ice and snow 
grow or disappear overnight, for this world 
is still gripped by the ice age, and the great 
glaciers move as much as 100 feet a day. 
Outposts must be set up if radio beams are 
to guide vehicles across the wastes. 

The wick in your lighter will freeze if you 
step outside. Until a foolproof gadget is 
found, you'll have to keep your vehicle full 
of freezing air while “motoring,” or your 
windshield will freeze over from the heat 
inside. And your car will pitch and toss like 
a ship in a heavy storm, 


World's Healthiest Region 


But in planning the polar city of tomorrow 
there is a lot to be thankful for: 

Hospital facilities need not be expensive, 
for the polar regions are the healthiest 
places in the world. Germs are smarter than 
explorers—they shun extreme cold. Past 
records show that base personnel often grow 
sick only after a new ship arrives. When 
permanent polar settlements are established, 
new men and gear will be isolated until 
proven germ-free. One thing that is essential 
is a heated sled-ambulance, since it is im- 
possible to treat injured men in the open. 

Garbage disposal is a cinch. One man in 
the mess hall poured a bucket of hot water 
on the snow the first night. It made a four- 
foot hole. Whenever garbage reached the 
top more hot water was added. When we 
left, the hole was more than 60 feet deep. 

Camouflage is relatively simple: To match 
the countryside you just have to look white. 
A Nazi freighter avoided our ships near 
Greenland during the war by covering every 
inch with white canvas. It was only revealed 
and captured when a gale tore off chunks of 
the canvas. END 
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This weird face mask breaks the wind, but in 
a few minutes your breath freezes into chunks of 
ice around the nose and mouth pieces. An elec- 
trically heated glass helmet is being considered. 


3 t 


oO ites aii 


is erevasse—a huge crack in the ice—is a 
threat to anyone leaving the immediate camj 
area. Often crevasses lurk in ambush, covere 
by a carpet of snow so that you walk into them, 


Seals, high in nutritional value, are a major 


item in the polar larder and would be a valuable 
food source for a permanent base. All hands on 
the Navy’s expedition were served “sealburgers.”” 


fecal 


Here’s how to get water near the pole. First 
step is to spade up a solid chunk of ice from 
the millions of tons of it about you. 


Next, start the automatic steam-making machine 
operating on Diesel oil. Expedition found ni 
for more than the one steam-maker taken along. 


aportant to put shoes and socks near the 
stove before going to bed 3 t. Otherwise 
the moisture on the bottom of shoes and inside 
socks will cause them to freeze solidly to the 


Put the ice inside a GI ean, packing the can 
until it is filled to the top. It’s a tedious job~ 
so men tend to go without washing. 


Finally, you turn the live-steam hose into the 
can, Soon you will have pure drinking water, 
All polar barracks need hot-water machines, 


floor. One man dropped his socks on the floor 
when he turned in. In the morning, when he 
tugged at them, they broke—not tore—in half, 
The same thing happens to damp shoelaces. 
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STEERING GE 


mi Oak 7 


(KEROSENE 


ORIFICE FROM WHICH THE JET 
ISSUES AT ABOUT 1,000 MPH 


DE HAVILLAND GOBLIN I 
JET UNIT, APPROXIMATE 
EFFECTIVE HP. 3,000 


TWO AIR INTAKES SUPPLY AIR 
TO THE ENGINE AT THE RATE 
OF 800 CUBIC FEET 


aon 
Jet version of Bluebird II is shown in cutaway 
view. ‘The Goblin engine occupies approximate 


Co 


ly the same position as the Rolls-Royce recipro- 
cating engine did in the vessel's original hull, 


SJet-Driven Bluebird II 
Aims at Record 


ET propulsion has taken to the water in 
‘a spectacular way. With the announced 
purpose of surpassing his prewar world 
speedboat record of 141 miles an hour, Sir 
Malcolm Campbell has converted his fa- 
mous Bluebird II and fitted it with a 3,000- 
pound-thrust De Havilland Goblin jet power 
plant. 

Before redesigning the hull of the Blue- 
bird, its original designers wanted to ob- 
tain knowledge of the aerodynamic factors 
involved at the greatly increased speed they 
hoped the boat would achieve. To do this, 
they called upon British jet aircraft experi- 
ence for assistance and tested a scale model 
of the motorboat in a wind tunnel. 

Although not in a class with Sir Malcolm's 
major effort, some interest has been shown 
recently in adapting jets to water transpor- 
tation. One example is a three-horsepower 
outboard jet engine for rowboats (PSM, 
Sept. ’46, p. 85), said to be capable of 
eight m.p.h. Another, using a water jet, is 
a propellerless boat powered by “hydropul- 
sion”—the pushing force of a solid stream of 
water ejected at high velocity under hy- 
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draulic pressure (PSM, July ’47, p. 214), 

Compared to these, the new Bluebird is a 
jet water monster, The two forward intakes 
will supply air to the engine at the rate of 
48,000 cubic feet per minute. The hull has 
been streamlined to improve its perform- 
ance at the high speeds the Goblin engine is 
capable of producing. 


Bug-eyed look is created by the twin ports that 
amy air to the jet. Lower hull is much lke 
1989 version. Redesigned Bluebird has a beam 
of 10 feet 10 inches, is 27 feet 2 inches long. 


1e decants some liquid air. Lic 
helium, far colder, would vaporize much faster 


Mysterious 
Liquid 
Acts Like Atoms 


and U.S. 


ists of U. R, race 


to explain the baffling tricks helium 


plays as a fluid near absolute zero. 


By Herbert Yahraes 


LIQUID that behaves like an individual 
atom instead of like any other liquid on 
earth is being scrutinized by American and 
physicists to determine how its curi- 
properties can be put to work for scien 
industry 
This strange substance is liquid he 


m. 
Its characteristics are so peculiar that no one 


can say where the present research—a race 
between scientists here and in the U.S.S.R.— 
will lead. It may lead to the development 
of a superconductor that would chop your 
clectric bill by carrying power over great 
distances without loss, 

It may also lead to delicate heat-measur- 
nachines—for astronomers, perhaps, and 
rocket-ship pilots, 

It will almost certainly be of immense as- 
sistance in enabling us to understand and 
harness our friendly enemy, the atom. 

Liquid helium is the oddest fluid man 
ever dabbled with, and the coldest. It exists 
only at temperatures close to absolute zero, 
which is 459° below the zero of our back- 
porch thermometers. 

At the temperature of liquid helium, gold, 
which is ordinarily an excellent conductor 
of electricity, becomes worthless as such, 
while tin and lead, ordinarily worthless, be- 
me perfect conductors. Following up this 
lead, Westinghouse researchers are consider- 
ing the possibility of encasing certain con- 
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ductors in liquid helium. Other scientists 
point out that by studying what happens to 
metals in the realm of absolute zero, metal- 
lurgists may be able to develop an alloy that 
will conduct electricity perfectly at normal 
temperatures. 

‘All liquid gases do strange things—liquid 
helium by far the strangest. It can run up- 
hill. It can make the ancient legend of the 
bottomless pitcher come true. Also, it has 
what the chemists call an extremely low vis- 
cosity—so low that if you put some of the 
stuff into a pan at absolute zero and stirred 
it with a circular motion, it would go ‘round 
and ‘round almost indefinitely. 


A Dual Personality 


Strictly speaking, there are two kinds of 
liquid helium, The first, designated liquid 
helium I, is liquid helium in the temperature 
range between 4.2° and 2.2° on the Kelvin 
thermometer, which means it is that many 
degrees Centigrade above absolute zero. It 
is a colorless, odorless, effervescent fluid 
that looks like carbonated water. 

The second is liquid helium II, in the tem- 
perature range between 2.2° K. and absolute 
zero, It is helium II that has physicists ex- 
cited because it runs uphill and behaves like 
an atom, It, too, is without color and odor, 
but it is also without bubbles. Even if a 
red-hot poker were thrust into it, helium II 
would not fizz—because it is an excellent 
conductor of heat, Other liquids bubble be- 
cause of differences in temperature; in a 
good conductor, no such differences exist. 

The current chapter in low-temperature 
physics begins with the work of Dr. Peter 
Kapitza, now of the Institute for Physical 
Problems, Moscow. Kapitza developed a 
machine for liquefying helium while he was 
working at the University of Cambridge, in 
England. 

One of the outstanding American workers 
in the field, young Dr. Cecil T, Lane, as- 
sociate professor of physics at Yale, wrote to 
England for drawings of the Kapitza ma- 
chine. He got some, but he had to fill in an 
awful lot of the lines himself. Nevertheless, 
working in spare time for three years, he had 
a helium liquefier in 1941 that was even 
better than Kapitza’s. 

Tt was a long time, though, before he was 
to get much use of it. For, strangely enough, 
the war curtailed work in low-temperature 
physics in every country except Russia. 
Why? Did the Russians see that liquid he- 
lium might lead to a new, all-powerful 
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phi . 
They do feel sure that in this field there has 
been no iron curtain. During the shooting 
and since, the Russians have published their 
findings, apparently with nothing held back. 

In any event, the Kapitza-type helium 
liquefier built at the Sloane Physics Labora- 
tory at Yale was the first in the United States. 
But with scientists, and governments, eager 
to explore the possibilities of the strange 
fluid, five more machines have been put into 
operation within the last year. 

The Kapitza machine produces liquid he- 

lium at a fraction of the cost and time and 
without the danger of earlier methods, in 
which hydrogen—explosive and inflammable 
—is used. 
Currently the Americans and Russians are 
working on “second sound,” which was dis- 
covered and named by a Soviet scientist in 
1944, Second sound is a phenomenon that 
occurs only in helium II, It travels through 
the liquid at 70 feet a second, whereas the 
speed of the normal sound wave in this fluid 
is 10 times as great. 

The name is a little confusing, for second 
sound is really a temperature wave. It is 
produced by ing an alternating current 
through a wire in a flask of helium II, This 
current causes a fluctuating evaporation at 


Flowing uphill is one of liquid helium’s neat 
est tac. Drawing shows hw it climbs out of 
a cup suspen over a er quantity, an 

how it climby into an ‘empty onc partly’ sub- 


merged. In the first case, the $ goes on 
cup is empty; in the second, until it is full. 


the surface of the liquid, and therefore 
creates changes in pressure. 

In ordinary sound, what the ear detects 
are changes in pressure. In the case of sec- 
ond sound, these changes are not heard di- 
rectly because second sound travels only 
liquid helium, but a microphone can pick 
up the pressure changes. 

What it sounds like depends upon the 
current used to generate the heat waves; 


researchers at Yale used a 1,000-cycle alter- 
nating current and heard a thin, organlike 
sound. If the heat had come from a tele- 
phone circuit, says Dr. Lane, the sound 
would have been of voices—or whatever 
other noise was coming over the wire. 

So far, no one knows the implications of 
second sound, At the moment it is only 
further—and the newest—evidence of the 
peculiar properties of helium I. 

Lane calls the stuff “a magician’s sub- 
stance”; another physicist has described it 
as “the most exciting fluid in nature.” It is 
exciting because it does not obey the usual 
mathematical laws—the laws that apply to 
ordinary substances. 

Here’s an example: Place an empty cup 
in a saucer containing the stuff, and the 
liquid will immediately start creeping up the 
outside of the cup and then down the in- 
side. Or suspend a tiny cup partly filled with 
helium II over a large saucer of the same 
liquid, and immediately the stuff in the cup 
will start climbing out to join the fluid in the 
larger container. 


Flasks Balk Heat 


Because of the intense coldness of liquid 
helium, physicists take great pains to pre- 
vent evaporation during such experiments. 
Instead of a saucer they use a Dewar flask, 
with a vacuum between its inner and outer 
walls to prevent heat transference. To turn 
back heat rays, its outside surface is silvered 
except for a couple of slits through which the 
experiment can be watched—and projected, 
if desired, on a screen, 

Cups that fill and empty by themselves are 
odd enough, but helium II makes possible 
something still odder. A tiny bottle filled 
with the stuff is placed on its side in a 
bath of the liquid. At the mouth of the bottle 
a little paddle wheel is rigged up, its alu- 
minum blades not much bigger than a bee's 
wings, Current is passed through a wire i 
the base of the bottle, and almost immedi- 
ately the paddle wheel begins turning. 

What is happening is fairly simple. The 
liquid helium, warmed by the electric cur- 
rent, is flowing out of the bottle and making 
the blades revolve. But here’s the funny 
part: There is always just as much of it 
in the bottle as there was at the beginning. 

Evidently the liquid is flowing not only 
out of the bottle, but also back into it. But 
if it is Howing back into it, why doesn’t it 
stop the paddle wheel? 

‘The answer to that one explains some of 
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the peculiarities of this substance. Helium 
IL is two kinds of atoms, Ordinarily its atoms 
are what physicists designate as superfluid— 
the kind that run uphill, The heat at the 
base of the bottle changes them into the 
other, or normal, kind. The normal ones 
flow out and turn the wheel. Once outside 
they become superfluid again and slip back, 
ghostlike, into the bottle. 

Obviously, the ordinary mathematical 
laws can no more explain the behavior of 
liquid helium II than they can solve the be- 
havior of atoms, neutrons and protons, To 
explain the action of such particles, scien- 
tists have resorted to quantum mechanics— 
atomic mechanics, in other words, Now 
physicists find that they have to use quantum 
mechanics, too, in dealing with this magic 
fluid. Because when liquid helium II flows 
uphill, or runs two ways at once in the same 
place, it is obeying the rules that govern 
atomic activity—defying time-honored prin- 
ciples of physics just the nuclear par- 
ticle does when it feels inclined, So research- 
ers who watch the odd tricks of liquid helium 
IL are actually getting a blown-up picture of 
how an atom acts, 

What the commercial uses of helium in its 
liquid state will be, nobody yet knows. Some 
other liquid gases (sulphur dioxide, a 


First stages of Kapitza-type helium liquefier 
are (left to right) the gasometer, which holds 
44 cubic feet of gaseous helium; the compres- 
sor, which puts it under a pressure of 500 puss 
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monia, Freon) are used as refrigerants, but 
their temperatures are comparatively high, 
about -35° F. Liquid oxygen, at -280°, is one 
of the propellants of the V-2 rocket. Liquid 
nitrogen, at -300°, helps preserve the tough- 
ness of carbon steel drills. 

Liquid helium presumably is too cold for 
any such applications. Instead, more excit- 
ing possibilities lie ahead. For liquid helium 
makes it possible to study materials at tem- 
peratures so low that there is no interfer- 
ence from heat. This is because heat is a 
manifestation of molecular energy, and at 
absolute zero, molecular energy ceases. 

“The removal of heat,” says Dr. Lane, 
“strips away a sort of mask and permits the 
scientist to study the material unhampered 
by interfering phenomena.” 

So far as Lane can see, the work with 
liquid helium is not likely to lead to a 
practical development in the immediate fu- 
ture. However, he points out that the 
atomic bomb was the outgrowth of work like 
that in low-temperature physics. 

And of course there is the fact that the 
Russians, who have some of the most intelli- 
gent physicists in the world, continued to 
explore the strange territory of absolute zero 
even when Moscow was in danger of being 
overrun, END 


and the three purifiers, which remove oil, water, 
nitrogen and oxygen. Freed of these dangerous 
impurities, helium flows to the final stage of 
liquefier, shown on opposite page. 
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AIR-SPEED STATIC VENT INSTALLATION, 


METEOROLOGICAL TEST APPARATUS 


EXHAUST GAS-AIR HEAT EXCHANGER 


TORQUE AND THRUST METERS 


Flying Iee Laboratory. Cutaway 
drawing above shows the special C-46 Com- 
mando used for icing research by the Na- 
tional Advisory Committee for Aeronautics. 
With a crew of eight technicians, it goes 
up in bad weather to study icing conditions 
and to test equipment for ice prevention and 
removal. The electrically heated airfoil 
shown is one of the NACA low-drag series, 


I © Dons Floats. The 
doughnut-shaped “water wings” attached to 
the three wheels of a Coast Guard helicop- 
ter enable it to land on water or marshy 


AIR-HEATED EMPENNAGE AND WINGS. 


ELECTRICALLY HEATED WINDSHIELD 


ELECTRICALLY HEATED PROPELLER SHOES 


being tested to obtain data on the exact 
amount of heat needed to guard wings 
against ice formation. The torque and thrust 
meters are important because their readings 
provide an index of propeller_efficienc 
which varies with temperature. The exhaust 
gas-air heat exchanger protects the research 
plane against ice formation, permitting 
flight even under severe icing’ conditions. 


ground during rescue operations, The rub- 
ber floats are deflated for land operation 
(left), and can be inflated by the pilot for 
a water landing (right). 


vg 


Midget Tries Its Wings. Designed 
around the 25-hp. Crosley auto engine 
(right) by Mooney Aircraft, of Wichita, this 


27-foot span, and has retractable tricycle 
little job er 


ises at 100 m.p.h, and is said to gear. An experimental model is under test. 


| WHAT'S NEW,» 
in AVIATION 


Improved Cub. More than 100 new 
features are credited to the latest version 
of the Piper tandem-seat Cub, shown at right. 
Called the PA-11, it is a successor to the J3, 
which it resembles. The range of the new 
model has been nearly doubled; it can cover 
more than 300 miles with 16% gallons of 
fuel. It is powered by a 65-hp., four-cylinder 
Continental engine. 


Fueling ‘Up’. Delivering up to 200 the unit, designed by the Parker Appliance 
gallons of gasoline a minute, a new under- Co., is the valve shown on the right. Built 
wing system speeds fueling of such planes into the wing, it automatically cuts off the 
as this Martin 2-0-2 transport. The heart of flow when the tank is full. 
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The Truth 
About Germ 
Warfare 


84 poputar science 
—— 


Startling official report on bacterial 
warfare reveals that U. S. is specially 
vulnerable as a target for it. 


By Alden P. Armagnac 


Bam guarded laboratory doors, as 
World War II ended, finishing touches 4 
were being applied to a new and untried 
weapon—an instrument of mass annihilation 
comparable to the atomic bomb. Bacterial 
warfare, no longer a fantasy of sensational Pe 
fiction, was ready for action. é 
Today, any country bent on aggression 
could launch a germ offensive overnight. 
Few countries upon the globe would make 
a more tempting target than the United 
States. 
So that Americans may know what we 
face, and what can be done about it, mili- 
tary authorities recently approved publica- 
tion of one of the most remarkable docu- 
ments that ever passed censorship in this or ‘ 
any other country. Originally prepared for 
the National Research Council—and kept 
secret for five years—a printed, 89-page war- 
time report reveals exactly what the objec- 
tives and technique of biological warfare 
would be, what germs would be used, and 
what countermeasures would be available 
to the defense. i] 
Strategic aims of germ war would be to 
knock out the enemy’s troops and all the 
complex home-front organization needed to 
support them in modern war: munitions 
factories, home industries, transportation 


RESERVOIRS MAKE IDEAL TARGETS 


350 pounds apiece of botulism toxin, 
an ultradeadly poison, glass “bombs” like this 
could be carried by the hundred aboard a plane. 


lines and power plants. Any “terror” effect 
upon civilian morale would be purely inci- 
dental to this fundamental purpose, whose 
speedy accomplishment should suffice to 
crush an enemy's resistance and dictate the 
terms of his surrender. 

Spearhead of a germ offensive, the report 
anticipates, would be specially fitted air- 
craft bearing capacity loads of bacteria- 
laden dust. Transocean and carrier-borne 
planes, adaptable with equal ease, could be 
equipped like the airplanes used for crop- 
dusting. Over the target area, their crews 
could spread a blanket of the lethal powder 
at a height beyond the range of effective 
antiaircraft fire, unheard and unseen from 
the ground, Slowly settling, the invisible 
dust would descend upon crowded city 
streets and military encampments in suffi- 
cient concentration to launch a deadly epi- 
demic. To vary the technique, planes might 
use a harmless-looking smoke screen of a 
standard type such as titanium chloride, 
whose particles would actually be teeming 
with germs. 

While these raiders were rendering a 
city’s air unfit to breathe, others would at- 
tack its water supply ‘germ bombs”— 
thin-walled glass capsules filled with germs 
or toxin, and designed to burst, under gas 
pressure, after being dropped in reservoirs. 

Far from a fantastic idea, it would be per- 
fectly feasible and perhaps militarily useful 
for planes to toss out screened cages that 
would open automatically on reaching earth, 
liberating swarms of plague-bearing insects 
that would spread disease by their bites. 
Air bombs of fragmentation type, shrapnel 


FOR A GERM-BOMB ATTACK 


One bomb of this size, droy 
lane into a 10,000,000-gallon reservoir ‘of 
Srinking water, would suffice to poison it. 


shells, and hand grenades might carry germs 
to complicate the injuries they inflict, if the 
highly resistant spores of some bacilli could 
withstand the explosion of a projectile. 

Not only would human beings be at- 
tacked. Animals furnishing meat and milk, 
and food and industrial crops, would be 
certain targets of a total germ war. 

‘What particular germs would be used? 
Weighing the pros and cons of known hu- 
man maladies from a cold-blooded military 
standpoint, the authors of the report—Drs. 
Theodor Rosebury and Elvin A. Kabat, of 
Columbia University College of Physicians 
and Surgeons—reach surprising conclusions, 


21 Germs for War 


Some of the most dreaded scourges of 
mankind, including cholera, tetanus, ty- 
phoid, and smallpox, head a list called 
clearly unsuitable for use in warfare. Sure 
protection by preventive measures, such as 
vaccination, rules them out, Others are 
eliminated as not “catching” enough, too 
cured, or impossible to spread’ arti- 
ially. There remain exactly 21 diseases 
affecting man that might be expected to be 
used in combat. 

Often mentioned in past discussions of 
biological warfare, the germ of botulism, or 
canned-food poisoning, produces the dead- 
liest stomach poison known to man. Drop 
350 pounds of it into a 10,000,000-gallon 
reservoir, and one sip of the water would 
be fatal!’ It might be done in wartime, Drs. 
Rosebury and Kabat anticipate. But con- 
stant tests made by inoculating white mice 
with the water would immediately detect 


— 


single sip of toxin-poisoned water would be 
Fieg es) quantity is less than a fourth 
of ounce, or amount in bottom of glass above, 
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the toxin; mice can survive less than 1/100 
of the lethal human dose. Wamed in time, 
users could make the water perfectly safe to 
drink simply by boiling it. 

“Almost ideal choices” for bacterial war- 
fare, in odd contrast, prove to be the mea- 
sles’ and the mumps! Introduced on a 
fighting front by picked troops, who have 
recovered from these so-called “childhood” 
diseases, the germs would work havoc 
among the defenders, while the attackers 
would be immune. Disabling your foe may 
be just as effective as killing him, to win a 
battle or a campaign. 

Strange and little-known maladies may 
figure prominently in germ war, the report 
indicates: parrot fever, or psittacosis; “Rift 
Valley fever,” of which there was an African 
epidemic in 1930; and others such as the 
mysterious and usually fatal Far Eastern 
disease, melioidosis, of which available med- 
ical literature records only 95 cases up to 
1933, Readily obtainable from biological 
laboratories, these viruses and bacilli would 
rate high in military favor, since difficulty 
in diagnosing rare diseases would hamper 
defense efforts to control an epidemic. 

Better-known germs that might be un- 
leashed against a populace include those of 
anthrax, influenza, meningitis, and pneu- 
monic plague, the last called a “superlative” 
weapon, A single bacillus of pneumonic 
plague can kill a guinea pig and, the report 
states, “there seems no reason to believe 
man less susceptible.” The germs could be 
released from planes in heavy smoke that 
would not only take effect in the open air, 
but would also penetrate closed windows. 


Former Concepts Qutmoded 


‘When Major L. A. Fox, of the U. $. Army 
Medical Corps, wrote in 1933 that bacterial 
warfare seemed to him of doubtful feasi 
ity, he was fully justified by the state of 
medical knowledge at that time, the Rose- 
bury-Kabat report states. Later develop- 
ments have changed all that. By way of 
example, yellow fever has long been 
thought transmissible only by the bite of the 
tropical Aedes aegypti mosquito. But acci- 
dental cases of infection among laboratory 
workers handling the concentrated virus of 
yellow fever, in the form of a dry powder, 
now lead to the remarkable conclusion that 
it can be contracted simply by breathing air 
containing the organisms. Implications are 
startling. Hitherto the disease has been lim- 
ited to equatorial regions, which provided 
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the climate required by its mosquito carriers. 
Now, virus-spreading planes might introduce 
yellow fever anywhere on earth, 

Much has been made in the past of the 
argument that an attacker would hesitate to 
use germ warfare for fear that it would 
boomerang upon his own forces, if they en- 
tered the affected area. That argument, 
shaky at best, falls down completely for a 
geographically isolated target—an island 
naval or air base, say—that the attacker 
simply wants to put out of business, with 
no intention of occupying it. An attack upon 
Hawaii with malaria-bearing mosquitoes 
(unknown there, despite a favorable cli- 
mate) might mean a second Pearl Harbor. 


Safeguards Are Gone 


Likewise, on a larger scale, America’s iso- 
lation by two oceans now becomes a liability 
rather than an asset to defense. It renders 
this country peculiarly vulnerable to all 
types of germ attack that might be launched 
from the safety of another continent, That 
its mere size would offer any protection is a 
dangerous fallacy. Actually a third of its 
population, and half of its industries, hud- 
dle together in 33 key locations totaling less 
than two percent of its land areal Our own 
Department of Commerce saves any poten- 
tial enemy's general staff the trouble of 
mapping the targets in order of priority, ac- 
cording to number of industrial workers: 
No. 1, New York City-Newark-Jersey City; 
No. 2; Chicago; and so on, down to No. 83, 
Toledo. Raiders could hardly ask a more 
perfect setup. 

Until we can abolish war altogether, there 
is only one way we can prevent that night- 
mare from coming true, Drs. Rosebury and 
Kabat declare. It lies in grim preparedness 
to guarantee an aggressor a double dose of 
his own medicine—to promise retribution 
in kind, so swift, so sure and so terrible as 
to banish any temptation to attack us with 
germs. Just such a warning from President 
Roosevelt and Prime Minister Churchill, 
they point out, stopped Axis use of poison 
gas in World War II, for the enemy well 
Knew we could and would carry it out, 

Fortunately we are prepared today to 
back up a similar ultimatum against germ 
warfare, as a result of top-secret biological 
research by the Army at Camp Detrick, Md., 
and by the Navy at the University of Cali- 
fornia. We can preserve the lead in research 
that insures our safety, just so long as Ameri- 
cans support these programs. END 


o 


FRONT-LINE AND LONG-RANGE GERM WEAPONS 


U, S, is setup for germ attack. Hitting only Great cities rank as top-priority targets for 
83 key points would strike a third of country’s planes sowing human epidemics. Other types of 
population and paralyze half of our factories. germs canbe used against animals and crops, 


COUNTERMEASURES AGAINST GERM WARFARE 


Special 


ialists in diagnosing rare diseases, Decontamination squads must sterilize every- 
experts constantly testing water supply on thing that falls from  air—including enemy 


white mice, will lead defense against germ war. planes shot down, which may be germ-laden. 
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Key Uses a Code. Having at least a 
million combinations, this lock and key, de- 
veloped by the British government and Scot- 
land Yard during the war, is now being 
placed on the market. The key has six ad- 

s, and the code or combination 
liy changed by inserting the 


More Light for Highways. 
lessen the hazards of night driving, this unit 
utilizes a powerful new 400-watt, 20,000- 
lumen mercury lamp plus its oval shape to 
throw a larger pattern of glareless light on 
the roadway. Resembling a two-foot long 
silver football, it was developed by West- 
inghouse lighting engineers. 
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Conveyer Turns Corners. Taking 
advantage of the open network of a new 
wire conveyer belt, these doughnuts are dry- 
ing on the way from oven to loading plat- 
form. Made by a U. S. Steel subsidiary, the 
versatile steel belt can tum comers without 
tipping, move a product up- or downhill, 
and even run in circles. 


“Black Light” Guards Freon. 
More delicate than chemical methods, this 
infrared light helps produce water-free re- 
frigerants of the Freon type by detecting 
one part in a million of trouble-making mois- 
ture. The new technique, developed by du 
Pont, promises refrigerators that run 10 
years without requiring service. 


Under the hood of a stock car, this looks like 
any other engine. But it packs’ a compression 


ratio almost double that of present-day cars 
of equal power, burns 33 to 40 percent less gas. 


Super Engine Cuts 
Gasoline Bills 


Kettering’s high-compression design 


saves on 100-octane—but don’t look 


for it in new cars this year or next. 


NGINES and fuels that together cut gaso- 

line consumption by one-third are pos- 
sible today, so far as engineering goes. GM’s 
famed Charles F. Kettering has built a high- 
compression engine that uses 100-octane 
gasoline. With it, he gets 26.5 miles to the 
gallon at 40 m.p.h., compared to 18.5 for a 
six-cylinder 1946 model of the same weight 
and power. 

“Boss” Kettering warns, however, that 
there is no prospect of immediate produc- 
tion of the new engine. Overnight retooling 
by the auto industry is impossible—and so 
would be the conversion of the gasoline in- 
dustry to a 100-octane product. The engi- 
neer hopes, however, that his experimental 


model will point the way to the design of 
an engine in which the compression ratio 
can be increased from time to time with a 
minimum of retooling. In this way, succes- 
sive models can be adapted to ever-higher 
ratios, while at the same time higher octane 
gasoline is put on the market. 

Compression ratio of the experimental en- 

ine is 12.5 to one, almost double the 6.4 
ratio of the standard type. This is made 
possible by designing it with great rigidity 
to withstand the added stress. 

Kettering mounted his engine in a stock 
car for tests and reported that the economy 
was gained with no loss in smoothness or 
performance. 

Kettering is now looking forward to the 
eventual use of triptane gasoline. If it comes, 
it will require ratios as high as the efficient 
Diesels—15 or 17 to one. b 


For a chalk-talk on what high com- 
pression means to you, turn the page. 
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HIGHER COMPRESSION RATIO IS KEY TO RAISING 
EFFICIENCY AND REDUCING FUEL COST 


WHERE'S WHAT —> paz] 
"COMPRESSION RATIO” rae Me 
MEANS! 


© At upward limit of piston 
trovel, fuel is compressed to 
minimum volume 

@ At downward limit of travel, 
exploding fuel expands 
to maximum volume 


MAXIMUM VOLUME — COMPRESSION RATIO 


MINIMUM VOLUME (Cm TUS CASE- 7701) 


1. MODERN DIESEL ENGINE 2. CARS OF 1917 


The remarkable low efficiency of 


efficiency of the early gasoline Me, hl / 
Diesel engine engines meant are 
(upto 40%) shows high gasoline en 
advantage of high consumption ° 


compression ratio 


3. PRESENT-DAY CARS a 4 FUTURE CARS 
Efficiency of 1947 —_——_ | Experimental motors 
gasoline engines /é fr indicate future 

Cup to 25%) has yoyo / efficiency up to 40% 
reduced gasoline Land) and only 60-67% of 


consumption by 73 
Saving motorists 


#1,000,000 000 a year \ 


present gasoline 
consumption 


MOTOR PROBLEM IS ADDED STRENGTH 


Peak pressure on piston of auto 


engine with Jr C.R, reaches 
600 Ib, to square inch — 
equivalent to about 2%, tons 


FUEL PROBLEM IS PREV 


fuel for proposed engines 

would not be vequired for the 
30,000,000 cars on road today. 
Solution will probably be to 
make change to new motors and 
fuels graduaily 


10,800 LB, 


IAI CR. 


Peak pressure on piston of 
engine with 2h! C.R, 
will reach 1,1SO Ib,, ora 
force of about 5 tons 


ENTING KNOCK 
) . HEPTANE 


long chain of carbon atoms in 
heptane (common gasoline 

\ ingredient) gives tendency to knock 
| at high compression 


2, ISO-OCTANE 


é-0 


More “bunched” arrangement in 
\SO-octane fuel improves 
anti- knock characteristics 


C 


G 


3, TRIPTANE 
© © 
OX) 
© 


i G 


Compact atoms in triptane 
permit even higher compression 
rotios 


Hams Are Radio's Vanguard 


‘The amateurs, a rapidly growing clan, 


are still cooking up improvements for 


the industry they helped to create. 


By George H. Waltz, Jr. 
PSM Photos by Hubert Luckett 


HE headlines that remind you of Amer- 

ica’s 80,000 radio hams are deceptive 
You have seen them: “RADIO AMATEUR 
SENDS HELP TO FLOOD AREAS” is 
one, and “HAM SAVES PLANE CREW 
ON ICE FLOE” is another. 

These news items, of course, are true, but 
saving the lives of stranded, desperate 
people is only part of the tremendous service 
for which everyone is indebted to the radio 
amateurs. They are the unsung explorers 
and conquerors of the electronic world, and 
the developers of its tremendously useful 
industries. 

Such achievements have not been so spec- 
tacularly publicized. Yet even Marconi 
proudly spoke of himself as an amateur, and 
from the dots and dashes and tinkering of 
such “hams” as Lee DeForest, FM’s Major 
Armstrong, and RCA’s David Sarnoff, and 


the thousands of hams who have followed 
them, have come our present-day high- 
fidelity broadcasting systems and our super- 
de-luxe, multiple-tube home receivers. 

Without the hams, Fred Allen's voice 
would still be in a theater rather than in 
your parlor, and we would not know what 
rockets encounter in the far reaches of the 
atmosphere. The radio amateur, moreover, 
is still pioneering, still contributing, not 
only to radio and communications tech- 
niques, but also to the creation of a truly in- 
ternational fraternal understanding, 

Who is the average ham? What is he like? 
What makes him spend a good portion of 
his spare time in his “shack,” which may 
be anything from a corner of his crowded 
attic to an outbuilding in his back yard? 
How does he earn a living? 

According to the latest cross-sectional 
portrait made by the American Radio Relay 
League—the hams’ father confessor, guiding 
hand, and fraternal lodge—the ham is just 
‘a typical science-minded American. He is 
married, about 31 years old, and in what 
statisticians call “the middle-income brack- 
et.” Mentally, he leans toward mechanics 
and electricity. Socially, he is fairly gre- 
garious. He likes people and he likes to 
talk—particularly to people in out-of-the 


Amateur radio jargon is unintelligible to 
the average layman, but many of its terms 
are only a sort of telegraphic shorthand. For 
instance, a ham message might go something 
like this: 

“WO9YMV de WIPEK R ge om tnx fr cl. 
Thot ant bkn fr cld CQ 3 times wid nd. 
Ur sigs RST 599 hr Hrtfd Conn. Wx clr 
es cld. Xmtr hr 5514s in fnl wid abt 400 
wts. Revr hr SX28A; ant is 3.5 me folded 
dipole. Use xtal_mstli_but nw hv VFO. 
QTH? Hw? ar W9YMV de WIPEK K.” 

Freely translated, this would run as fol- 
lows: 

“WOYMV from WIPEK, your last trans- 
mission received OK. Good evening, Old 
Man; thanks for call. I thought my antenna 


How the Hams Talk 


had broken, for I called the general inquiry 
call, CQ, three times without results, Your 
signals ‘were perfectly readable, extremely 
strong and had purest direct-current note as 
received here at Hartford, Conn. The 
weather is clear and cold. The trans- 
mitter here is push-pull type 5514 vacuum 
tubes in the radio frequency final amplifier 
stage with about 400 watts input. ‘The re- 
ceiver here is a manufacturer's type SX28A; 
the antenna is a folded dipole dimensioned 
to resonate at 3.5 megacycles. I use crystal 
frequency control mostly but now have a 
variable frequency oscillator. What is the 
location of your station? How are you re- 
ceiving my signals? End of message. 
WSYMV from WIPEK. Go ahead with 
your answer.” 
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Like many hams, Russell Valentine finds it hard 
to tell where business stops and hobby begins. 
Chief engineer of New York's WQXR, which he 


way places. His wife is at least mildly 
tolerant of his pastime; many wives become 
astic that they, too, acquire ama- 
teur licenses. 

Significantly, the ham is a tinkerer, an 
experimenter. His station represents an in- 
ment of about $400, and he spends 
about $150 a year to keep it operating and 
up-to-date. His receiver is probably factory- 

made, but his transmitter is apt to be pretty 
much a product of his own know-how. 

He averages about 96 minutes a day on 
the air. Of this total, 38 minutes go for 
normal “over-the-back-fence” gossip with 
other hams (“ragchewing,” he calls it); 26 
minutes are spent contacting stations that 
are a long distance away (DX); 20 minutes 
go for trying out new experimental rigs and 

“equipment; and 13 minutes are taken up 
with “traffic,” or relaying messages from one 
corner of the globe to another. 

If the radio ham has a secondy hobby, it 
is likely to be photography. The Morse code 
and camera-toting seem to go together. 
Nobody knows why. 


he has 
xX, pro- 
testifies, 


has built and rebuilt more than 10 tim 
no trouble in giving his ham rig, W2G: 
fessional look—as its control panel 


The ham’s job is likely to be in some 
branch of the electrical or communications 
industries. At last count, a check of execu- 
tive positions in the radio industry showed 
that 45 presidents, 16 vice-presidents, 5 
general managers, 69 managers, 37 owners, 
324 engineers, 19 announcers, and 11 direc- 
tors had started out in their own ham st 
tions. In one of the largest broadcasting 
stations, nearly all of the operators and en- 
gineers are licensed amateurs. About nine- 
tenths of all the broadcasting engineers and 
operators in the country are, or have been, 
amateurs. In radio manufacturing, the 
figures are similar, 

To those of us whose main interest in 
radio is twisting a dial or pushing a button 
to hear a comedian, a ball game or a news- 
cast, this wedding of full-time business and 
spare-time hobby is important. It is a union 
that has brought, and will continue to bring, 
many advances in’ radio and electronics. 
Because the ham is a born experimenter, 
and generally not hampered by the pre- 
conceived ideas of the experts, he often 
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Back in 1923, Valentine’s “shack” looked like 
this, The array of QSL cards, acknowledgments 


attacks problems that far more learned men 
have thought unsolvable. Sometimes he 
solves them. 

Nothing illustrates this better than the 
early history of amateur radio itself. In 
1912 there was a great clamor among the 
commercial operators to limit the upstarts 
who called themselves amateurs to specified 
frequencies. On Aug. 17, President Taft 
signed the Alexander Bill, which provided 
for the licensing of all ham stations and 
operators, limited them to 1,000 watts of 
power (a ruling still in effect), and con- 
fined them to a wave band of 200 meters. 
The 200-meter band and any of the shorter 
wave lengths then were considered worth- 
less for communications. 

The amateurs, however, not only found a 
way to make good use of the “worthless” 
200-meter band, but also helped to pioneer 
the way into the shorter and shorter wave 
lengths—the ult ultra-short_ waves. In 
1912, head-wagging theorists thought that 
a radio wave that measured as little as 200 
meters (a little over a tenth of a mile) from 
crest to crest was useless, but radio ama- 
teurs today are playing successfully with 
tiny wavelets about .06 of an inch long. 

Relegated from the beginning to the 
shorter waves and the higher frequencies, 
the radio ham has made the most of them—a 
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from stations with which he had communicated, 
typifies DX efforts by amateurs, then and not 


fact that opened the relatively new and 
valuable fields of radar and microwaves, 
The future of the microwaves—the shorter 
and still shorter wave lengths—should be 
watched, and you can bet your radio- 
phonograph combination that the amateur 
is watching—and what's more, experiment- 
ing. Microwaves provide a region for com- 
munication far wider than that of all the 
other wave lengths combined. 


There's a Ham Behind It 


Find some new radio development and 
you will find at least one ham or ex-ham 
mixed up in the maze of wires and tubes. 
Not long ago, for example, the Army an- 
nounced that it had bounced a radar beam 
off the moon. Four out of the five experts 
operating the Army's equipment in that test 
were hams. The lieutenant colonel in 
charge of the project had attempted a simi- 
lar experiment with homemade equipment 
in his own ham station down in Tennessee 
some years before! 

It is seldom that a single radio amateur’s 
name is attached to a new radio develop- 
ment. There have been exceptions, of 
course, such as the perfection of the radio 
noise eliminator by James Lamb, a ham who 
later did a great deal toward developing the 
television guided bomb. On the whole, 


Hams are # creative bunch. Valentine holds 
rid dipper” made by W. M. Scherer (W2AEF ) 


however, the ham’s contribution to radio 
is made on a teamwork basis. A good por- 
tion of that 38 minutes a day that the 
average ham spends in chewing the rag on 
the airwaves is spent talking to other hams 
about what he found out during his daily 
average of 20 minutes of experimenting. In 
this way, no ham’s idea is ever completely 
his own; it’s a group achievement. 

The National Bureau of Standards in 
Washington makes good use of this tend- 
ency whenever it has a broad radio-testing 
project. By mustering amateur observers, 
the Bureau has a large reservoir of first-rate, 
widely scattered monitoring stations to help 
study what happens to radio reception during 
solar eclipses, or investigate the skip effect 
in short-wave transmissions. Each partici 
pating amateur spends specified hours lis- 
tening in on assigned frequencies and for- 
wards his reports to Washington. How else, 
except for the amateurs, could such large- 
le, nation-wide research be carried on? 
Not even the largest commercial research 
organization could afford the cost if the 
ds of monitoring stations had to be 
d manned by salaried employees. 

During the war years—from December 8, 
1941, to August 21, 1945, to be exact—the 
ham, as such, was off the air. His “shack” 
was closed and his frequencies were taken 


to measure resonant frequencies. Black cabi- 
net on shelf is a hand-made impedance bridge. 


over by the War Department. He wasn’t 
silenced, though. About 26,500 U. S. hams 
served with the Armed Forces (17,700), 
the Merchant Marine (900), Civil Service 
(3,600), and in industry (4,300). And 
along with the hams went many of their 
cherished receivers and transmitters. 


Reconnaissance — with Cash 


ar caught the Signal Corps without 
much in the way of modern communications 
equipment. Many of its transmitters had 
seen service in World War I. Where could 
a supply of modern rigs be obtained quickly? 
The ri manufacturers could not meet the 
demand immediately. The one answer was 
the amateur. With the aid of the American 
Radio Relay League, caravans of Signal 
Corps trucks, each carrying an officer armed 
with a pocketful of money, spread out 
across the country. Pulling up in front of a 
ham’s house. the officer would pay off in 
cold cash and stow another up-to-date trans- 
mitter or receiver in his truck. 

The story is told about one amateur who 
sold his receiver to the government in this 
way and not long afterward was drafted and 
assigned to the Signal Corps. When he re- 
ported to his field station in North Africa, 
he took one look at the equipment and 
gulped. There stood his own receiver, with 
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his amateur call letters painted across it! 

Since the war ended, the ranks of the 
hams have grown considerably, and the rate 
of growth is increasing. According to the 
latest figures available, some 1,000 new 
licenses are being issued every month. At 
the war's beginning, there were approxi- 
mately 60,000 amateurs in the U. S. Today's 
count shows upwards of 80,000, and 25 
000 are forecast in five years. 

That should be a good omen for radio. 
With three times as many amateurs, there 
are sure to be a larger number of new de- 
velopments. But it goes farther than that. 
With 250,000 American hams chewing the 
rag with about 25,000 foreign hams, there 
should be a better meeting of minds on a 
good many subjects besides radio. You 
can’t call a man OM (ham language for 
“old man”) and end up with 73s (“best 
regards”) without feeling pretty friendly. 
National and military barriers are harder to 
come than geographical ones—contact 
with Russian amateurs still is a rarity, and 
there aren't many hams in an occupied 
zone—but the gregarious, information- 
ing ham is on the right track. 


ince work is more than luck. A world 
a compass rose, above the antenna 


Mounted in a tree over his Bayside, N. Y., home, 
Valentine's directional antenna can be rotated 
by a switch on the control panel to aid signals, 


direction switch, help Valentine find the most 
favorable radio path to any point on the earth, 


This Month’s Pin-up———_» 


Nortu American's XB-45, powered by a 
quartet of General Electric J-35 jet engines, 
is one of several multiple-jet bombers being 
tried out by the AAF. Sleekly streamlined 
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for extremely high speeds, the plane carries 
its engines in two twin-unit nacelles that 
project well forward of the wing. Length is 
74 feet; wing span, 89% feet. 
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Fire Trucks Spread Life Net. A life net 
that can operate virtually unattended, 
releasing valuable fire-fighting personnel 
for other duties, is the invention of George 


Lawn Mower Sharpens Itself. You won't 
have to stop in the middle of cutting your 
lawn to put a fresh edge on the mower 
blades if an invention of Theodore Brien, 
of Cherry Valley, N. ¥., is put into use. 
‘This device is designed to clamp onto the 
mower’s guard bar and hold a long strip of 
abrasive material against the blades as 
they turn. You just keep cutting, and the 
blades sharpen themselves at the same time. 
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Bauerlein, Sr., of Talladega, Ala. Stretched 
between two fire engines, it is wound on 
square poles that cannot slip once the net 
has been pulled taut. 


Pilot's Aid Measures Maps. A comput- 
ing instrument for pilots that shows flight 
time and distances by simply rolling across 
a map has been patented by Franklin Reece, 
of Brookline, Mass. To find the time neces- 
sary to travel between two cities, you set 
it at your speed, roll it along your course 
on the map, and then read the result direct- 
ly. The instrument will also tell how far 
you can go in a given time. 


Two-Way Trap Leaves No Exit. Built 
like two traps set back to back, this double- 
spring rat-killer {s calculated to catch the 
warlest rodent no matter on which side he 
stalks the cheese. Its inventor, William 
‘Hayden, of Bryn Mawr, Pa., claims also that 
its wire base has more mouse appeal than 
wooden ones and is easier to keep clean. 


Propeller Does Rudder’s Work. Like 
an outboard motor, this steering assembly 
for inboards combines rudder and propeller 
in a single unit. A universal joint in the 
propeller shaft plus a ball and socket (inset) 


Tank Forms A Wing Tip. To replace the 
external type of auxiliary fuel tank, My- 
ron Lerche, of Hilbert, Wis., has invented 
a tank that forms part of an airplane wing, 
eliminating drag and contributing to the 
lift. The tank is jettisoned when empty, by 
means of a cockpit control, leaving a fin- 
ished wing tip where it was fastened. 


allow the whole assembly to move freely 
in all directions. A vertical fin protects 
the propeller, while a horizontal one keeps 
it at the proper depth and angle. It is 
patented by Brett Law, of Merced, Calif. 
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that goes to sea, Anew de- canopied, pontooned raft when you hit the 
velopment in camping equipment, you can beach. It operates under its own power with 
take it anywhere your car or an ordinary the aid of a small outboard motor and, for 

y small auto-towed, even faster travel, can be towed by a speed- 
Jed trailer when on the road, but boat. When you reach your camping place, 
can be converted in a few minutes into a you just haul it ashore and use it as a tent. 


A separate bow, formed of canvas over a 
metal frame, increases speed and maneu- 
verability when craft is towed or propelled. 


Stability of the wide-set pontoonsis so great 
that all aboard can concentrate their weight 
on either side without danger of capsizing. 
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Its pontoons pumped full of air at a near- 
by gas station, the amphibious trailer be- 
gins to take shape. Next, the top will be 
Opened out like a double door over the rub- 
ber-lined, canvas air bags, increasing the 


width of the usable space to about 12 feet 


To make the most of the weather, the flex- 


ible covering is adjustable to let in the sun 
or keep out the rain as desired. In addition 


With the erection of its tentlike top, the 
transformation from trailer to boat will be 
nearly complete, Made by Higgins, Inc., the 
10-foot-long, 829-pound all-aluminum raft 
sleeps up to four on bunks equipped with 
air mattresses and can sleep six 


to compartments for ice, food, clothing and 
equipment, there is also space for a table 
large enough to seat four or five persons. 


st car 10H 


Experimental fusion-piercing gear set up 
ready for test run. Oxygen is supplied by 
cylinders on truck at left. In commercial 
model, one man can control operation. 
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Flame-piercing process helps iron 


miners by melting charge holes 


for explosives in obdurate ore. 


4,000° flame is opening up large new 
areas of native American iron ore. 

Literally melting the rock, this revolu- 
tionary fugion-piercing method makes six- 
inch blast holes 10 times faster than drill- 
ing. ‘This high speed makes it profitable to 
work the very hard iron ore (taconite) de- 
posits in northeastern Minnesota. Too hard 
to be mined economically with ordinary 
drilling methods, these ores are an impor- 
tant future supply of iron. 

‘A high-temperature flame from a rotat- 
ing blowpipe is directed against the surface 
of the rock. This flame is fed by oxygen 
and a flux-bearing petroleum base fuel, 
which emerge from separate openings in a 
multiple-port burning tip. The flux-bearing 
element is important, reducing the melting 


Blazing tip of blowpipe begins to bur 
through rock. By means of winch, operator 
adjusts lowering of blowpipe to piercing 
speed, which depends on hardness of rock. 


a Blowtorch 


point of the rock by as much as 600 degrees. 

‘As the flame burns down into the rock, 
a water spray keeps the burner tip cool and 
makes the molten rock brittle. The water 
also produces steam that combines with 
the exhaust gases to force the slag up to 
the surface through the space between the 
blowpipe and the side of the hole. 

Blades mounted on the shaft above the 
burner tip and water ports are not for 
reaming, but serve to break up large par- 
ticles and to smooth the sides of the hole. 

Extensive experiments with fusion pierc- 
ing have been made on Reserve Mining Co. 
property at Babbitt, Minn., by the Linde Air 
Products Co., developers of the process. 
‘The flame seared through the rock at an 
average rate of 10 feet an hour, and hit 
17 feet an hour for short periods. 

Fusion piercing has other advantages for 
mining taconite. Cracks radiating from the 
hole during piercing produce better frag- 
mentation during blasting. And the hole 
tends to enlarge by chipping, permitting 
the use of economical split charges. 


Fusion piercing under way, with blowpipe 
approaching full depth of ‘pierce. As slag 
is forced up around hole, it is removed by 
helper. Gas-exhaust outlet is seen at right. 


BLOWPIPE REVOLVES 
AND REAMER 
SIZES HOLE 


Cutaway of 30-foot blowpipé that does the 
job. Oxygen, fuel and water flow through 
separate channels in blowpipe, and are ejec- 
ted from individual ports at operating end. 
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Nav 


Two Twins Jo 


THe Nav "g beater,” first twin 
engine helicopter to join the U. S. flee 
hovers above another Navy first,the XF2D-1 
Phantom, a twin-jet fighter. The McDonnell 


Whirlaway helicopter has an 87-foot span, 
cruises at better than 100 miles per hour 
and carries 12 men including crew 


With wings folded as shown at right, the 
span of the McDonnell Phantom is reduced to 
16 fect 3 inches for compact storage aboard 
ship. It is powered by two Westinghouse 
19B jet engines, each developing a 1,600. 
pound thrust. Packing four machine guns, 
its combat weight is 8,580 pounds. Its | 

nose helps pilot's aim. Fifty Phantoms are 
expected to join carrier squadrons soon. 


Take a Seat—in the Cockpit of a DC-6! 


Wout you like to take this 52-passenger 
DC-6 into Los Angeles Municipal Airport, 
gleaming ahead? Then you'll have to know 
every dial in that bewildering maze. 

At extreme top center you see part of the 
ignition- and electrical-control panel. The 
white dials directly below are fuel-quantity 
indicators. Fuel-pressure gauges and car- 
buretor gauge are at far left and cabin- 
supercharger control instruments at far 
right. The device between the windshields 
is a magnetic compass. The red buttons di- 
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rectly below the windshields control auto- 
matic fire extinguishers for engines and 
baggage compartments. The collection of 
dials in front of the duplicate sets of throt- 
tles comprises the main engine-instrument 
panel. At each side, mostly hidden by pilots, 
are identical sets of flight instruments, in- 
cluding radio compasses, for pilot and co- 
pilot. The four panels below the throttles 
are (1. to r.) pilot radio-selector, automatic 
direction-finder indicator, tuning meter and 
co-pilot radio-selector. 


Electronics Lights 
the Stage 


Paihia ae es 
6 ak eee —_ 


“Zoot Suit” Reduces 


Diver’s Burden 


WEIGHING only 10 pounds without shoes, 
as against 85 pounds for the regulation 
brass-helmet diving dress, a new light- 
weight suit is making life easier for men 
in the Deep Sea Diving School at the 
Washington Navy Yard. It is made of rub- 
berized canvas, and a face mask straps 
around the diver’s head. A canister worn. 
around the neck purifies air for rebreathing. 
Eighteen-pound shoes complete the dress, 
which is used for moderate depths. 


Mosaies Go Modern 


UsING a single piece of ceramic-like 
plastic instead of the hundreds of tiny 
pieces that make up a true hand-set mosaic, 
two artist-inventors have patented a meth- 
od that permits quantity production of what 
they call “Mosamics.” The process can be 
adapted to framed pictures like the one 
shown below, or to colorful plates, trays 
and other furnishings. 

‘The design {s cast in one piece of the 
plastic, which is then colored and glazed. 
Then the spaces between the “stones” are 
filled with a cement to give the outward 
appearance of hand-set work. The Mosamics 
Co., of Brooklyn, produces the designs, 
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Tails Down! 


IG airplanes need big tails; tall tails 

call for a lot of hangar clearance. To 
avoid the need for new hangars big enough 
to admit Stratocruisers and Stratofreight- 
ers, with their four-story vertical fins, Boe- 
ing designers worked out a hinged tail that 
folds down like a box top. Besides cutting 
the planes’ height to less than 27 feet, this 
engineering trick also simplifies tail-assem- 
bly servicing. The rudder can be more easily 
removed from the “down” position, eliminat- 
ing the need for the usual overhead crane. 


With hinge pins substituted for four bolts, the fin Is lowered to horizontal position on the right stabilizer, 
J 


‘The towering tail of this AAF C-97 Siratofreighter illustrates the problem of getting it to fit inside the hanger. 


“Fin-tolding jock” hos a tripod that fits onto the 
left stabilizer to support the fin on its way down. 
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How Ocean Cables Are Mended* 


‘AINTAINING more than 23,000 miles 

of submarine cable, resting on ocean 
‘bottoms to depths of three and a half miles, 
is a big job. The fleet of repair ships main- 
tained by the Commercial Cable Company 
may be called to the mid-Atlantic or the 
mid-Pacific. Their task may be to repair 
damage caused by Newfoundland icebergs 
or the ravages of a Philippine Sea earth- 
quake; to mend breaks made by razor-sharp 
coral reefs or the drags of fishing trawlers. 
Submarine cables vary in size from more 
than four inches in diameter at the shore 
ends to one inch in the deep-sea sections. 


foredeck is the machinery 
that picks up and pays out cable as desired. 
Accuracy in controlling speeds under all sea 
conditions requires the steam-operated mi 
chines to be manned by experts. 


7. A damaged cable, crushed by an iceberg, 
is lifted up by grapnel off St. Johns, New- 
foundland. Man over the side is putting on 
a “stopper” to permit one end of smashed 
cable to be brought into ship for repairs. 
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Although the cables rest on the bottom of 
the ocean, they are laid with sufficient slack 
so that they can be lifted by a repair ship's 
grapnel without excessive strain. 

When a break occurs in a cable, special 
testing apparatus on land determines the 
location, and a cable repair ship is sent to 
the spot. On arrival at the break, the ship 
drops a marker buoy. It then steams to a 
point several miles off to one side of the 
cable and drops the grapnel and “fishes” 
until a dynamometer, registering strain on 
the grapnel rope, indicates that the broken 
cable has been hooked. 


4. A cable buoy is fitted with a long staff, 
When the trouble area is located, the buoy 
is lowered over the ship's side by means of 
kids and moored to ocean bottom. The 
staff guides ship in grappling operations. 


8. Close-up of a damaged cable shows what 
can happen when it meets an iceberg. Al- 
though infrequent, such accidents have sent 
cable ships speeding north three times in 
a year. Heavy seas often impede repairs. 


a 


4 


launching in 1923, cable 
John W. Mackay has made ocean-bottom re- 
pairs the world over. Its trouble-shooting 

u career includes hazardous operations in the 
Atlantic Ocean during World War II 


ship 


t swirls a wak da 
marker buoy during operations in the Gulf 
Stream. Bracket on the staff Molds two 
lamps that are visible for nine miles. Buoy 
is hauled back on ship after repairs 


2. Brain of the cable ship is the testing 
room. Electrical apparatus locates breaks 
and determines what is wrong. After the 
cable has been hooked and repaired, the 
equipment checks it for proper functioning. 


6. Cable machinery and machine shop are 
located on lower deck where the general 
repair work is done, Crew members are 
largely recruited from Nova Scotia and, like 
these men, dress lightly even in winter. 


9. In this operation, called “connecting the 
ends” of the cable, electrical! tests are made 
prior to starting repairs. The apparatus is 
the Cable End Box, a central point inside 
the cable ship's well-equipped testing room. 


10. Storage tanks for cable are located be- 
low decks. Numerals on back wall indicate 
the amount of cable available at all times. 
There are four such tanks, each having a 
storage capacity of 300 miles of cable. 
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= Telecontrol 
one or more 
weighing but 
actuating mech: 


model 
channel 
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airplanes, using 
, Teceivers 
and clever 
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Crayon Craftwork. Plaques for 
children’s rooms, Colonial or Pennsylvania 
Dutch projects, and leather ork can be 
ornamented with wax crayons. Outlines are 
burned with an electric pencil. It’s quick 
clean, and permanent. See page 185 
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Claude McCullough, whose 
(-hp. plane is warming up abov 
it’s done in his article beginning 


a fast-grawing hobby among modelers. 
three-control, 
tells how 


Plastic Beach Sandals. The crafts 
man who likes working with plastic can 
mold these sandals right to the wearer's feet. 
With colorful canvas straps, they're smart, 
modern, and sure to please. Easily fol- 
lowed instructions are on page 148. 


it 
raftwork, you're lo% 
there, Three-dimensional forn 
inside clear plastic by 
shape of which determines 
‘The technique is so different from any other 
that even the craftsman is amazed as flow 
e es, fins, and feathers take forn 


PSM color photos by Robert F. Smith 
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the flowers in?’ 
but submarine scenes, 
ies in flight, ab 
id of possibiliti 
pur initiative. These fine example 
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tos by HUBERT LUCKETT 


‘A Transmityper ready for work. Covers have bean removed to show arrangement of tubes and light source. 


Typewriter Turned Into 
Telegraph Key 


ENDING typed messages over telegraph 
lines now takes no more skill than peck- 
ing out letter. A new conversion unit 
turns ordinary typewriters into teletype- 
writers, using light beams, shutters and 
photoelectric cells to change typewriter key 
strokes to electrical impulse: 
Designed by the Teleregister Corporation, 
of New York, as part of an automatic air- 
trafMfc control system, the device permits 
operators to send messages as fast as they 
Uke, unlimited by mechanical restrictions 
inherent in teletypewriter machines. On a 
typewriter an expert can reach 800 letters 
minute in spurts, but a teletypewriter does 
not work in spurts, It must be keyed at an 
even rate below 400 letters per minute. By 
using a standard typewriter and the con- 
version unit, control-tower operators may 
type as they please—and save time, too. 
‘The “Transmityper” uses an automobile 
headlight bulb and a spherical parabolic 
condensing lens to send light into seven 
metal-separated channels passing from right 
to left across the bottom of the typewriter 
keyboard. Notched aluminum shutters at- 
tached to the key levers interrupt one or 
more of these seven light beams when the 
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keys are pressed, the notched arrangement 
determining which light beams are cut off. 
Pressing the “g” key, for example, moves 
the “g” shutter into position and blocks all 
beams except number one, number three 
and half of number six. 

Each light beam is aimed at a photo- 
electric cell at the left side of the unit. 
When a shutter cuts off one of the light 
beams, the companion photocell stops pro- 
ducing current. This tells a thyratron “trig- 
ger” tube to send an electric impulse over 
the line, Carriage return and line spacing 
have their own signals originating in relays 
attached to the typewriter. 

The receiver used with the Transmityper 
is a standard teletypewriter, which has only 
capital letters and uses the upper-case posi- 
tion of each letter key for numerals and 
symbols. For shifting to these upper-case 
positions, channel six is used. The type- 
writer shift key blocks half of this channel, 
while the shutters on most of the letter 
keys block the other half. Thus, when both 
shift key and letter key are pressed at the 
same time, channel six is completely shut 
off and the shift signal is sent to the re- 
ceiver. The numeral keys on the Transmi- 


LIGHT BEAMS 


— STANDARD TYPEWRITER 


REFLECTOR 


LIGHT BEAMS 


SHUTTERS FASTENED 


TO THYRATRONS 


UNDERNEATH KEYS 


Diagrammatic drawing shows how mirrors rovte light beams to the proper photocells when channels are open. 


typer have shutters that block all of chan- 
nel six, so they also send the shift signal 
In practice, impulses from the Transmi- 
typer are fed to a tape perforator, which 
punches holes in a paper tape to correspond 
to the various letters. This tape then passes 
through a standard transmitter, operating 
relays that send out impulses to the tele- 
typewriter at the receiving end. 


Tad | 


The unit was turned upside down for this view of 


the photoelectric cells, which hang down from the 
chassis, of their size, these tubes had to 
be arranged in a rough semicircle. A new model 
will have smaller tubes set in a straight line at 
the ends of light channels, eliminating mirror 


In addition to its application to air-tramfic 
control, the new unit is expected to be used 
wherever specialized teletype operators are 
not available—possibly for wire press ser- 
vice from small towns, or interoffice com- 
munication in large industrial plants. Its 
cost, complete with the tape perforator and 
transmitter, is about the same as that of a 
standard teletypewriter. END 


Looking straight down the light channels, one of 
the shutters con be seen part way toward the 
closed position os a letter key is pressed. Ev 
when several keys are in motion at once—as th 
often are in fast typing—only the one that 
actually striking the paper produces the impulse, 
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A 1/200-hp. 
don flashlight batter 


Tovs Mirror 
4 New Age 


A tiny hose sprays real water on a toy c 
model Keystone garage. Also featured are a lubri- 
cation shaft that can be raised and lowered, an el- 
evator fo'an upper floor, and an inclined exit ramp. 
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, drives this plastic repro- 


ductior 
long 


the 27-foot Eleo Sport Cruiser for a 
sight hours. Made by J. L. Schilling Co. 


HE history of toys has long been de- 
scribed as the history of the world in 4 
miniature. Never before, however, has this 
been so graphically evident as it 1s today. 
Never before have toys so accurately 
imitated their adult models and offered 
such variety and versatility; never before 
have they kept so closely abreast of the 
times, achieved such realism, and sought so 
effectively to instruct as well as to amuse. b 
‘As evidence of the importance of toys in 
our economy and culture, Americans are 
spending well over $20,000,000 a year on 
more than 10,000 different types of play- 
things made by nearly 2,000 manufacturers. 


A fifth wheel keeps this nevel windup Magikar from 
plunging to destruction. Concealed underneath, 
the transverse wheel catches hold when toy 
counters a table edge, reversing cor's dire 


ples wf uranium ore, c radioactive screen, and learn the principles of atomic energy in this new- 
avspinthariseope showing radiation help children te ext Chemeraft set, made by Porter Chemical Co, 


A lever loads and unloads this rubbe: . syrup ond soda water from 
able Mason, Beall & Horton toy lumbs i in this Kamkap fount 


‘The inventor operating the first working model of his respitator, powered by water supply. 


Water Powers $300 “Lung” 


HEN an Australian. polio sufferer died 
in an iron lung because of power fail- 
ure, E. O. Cartwright, an engineer in a Mel- 
bourne hospital, decided to do -something 
about it, Seven weeks later he came up with 
a simple respirator that can be operated 
from almost any household water supply. 
‘The “lung” of the machine, a cylindrical 
rubber and fabric bag 22 inches in diameter 
and 9 inches high when expanded, is con- 
nected by a rubber hose to the respirator 
cabinet in which the patient lies. 

Underneath the bag is a double-action 
hydraulic ram. First action of the ram is 
to expand the bag, withdrawing air from 
the cabinet and causing the patient to 
breathe in; this is followed by a contraction 
of the “lung,” forcing air back into the 
respirator, making the patient exhale. 

A bridle valve controlled by the motion 
of the ram directs the flow of water for 
the two actions of the “lung.” From eight 
to 40 respirations a minute are claimed for 
the pulsator, as compared to the 17 to 36 
of an electrically operated iron lung. 

‘The inventor has patented his respirator, 
but has made plans and details available 
free to anyone who needs them. He esti- 
mates that it can be built for about $300. 
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A water pressure of only 40 pounds is 
required to operate the ram that inflates 
and deflates the “lung” of the pulsator. 


Everybody hes his own pet idea of some gadget he 
would like to see in general use. What is YOURS? 
Popular Science Monthly will pay five dollars for every 
such suggestion thot its editors decide to publish. Sug- 
gestions cannot be acknowledged or returned. 


Easy-Reach Washbowl. There |-Extinguishing Matches. For 
would be no stooping or stretching at a sink the absent-minded, Joseph Krosetz, of Beth- 
that could be adjusted to suit the whole fam- lehem, Pa., suggests matches that would 
fly; says Louis Goodman, of Los Angeles. die out before burning down to the fingers. 


Safety Side Lights. light onthe Adjustable Bumpers. Extended 
left front fender would mark a car's outer when parking, they would keep other cars 
parts, often obscured by its headlights, from crowding you into a tight spot, points 
claims George Morton, of Bristol, Tenn. out Marcella Wilkinson, of Gaylord, Mich. 


Tin-Can Detopper.to keep can tops. Cireular Refrigerator. One with 
from falling in after removal, Paul Johns, revolving trays would end hunting for food 
of Berkeley, Calif, would equip the can that is always at the back, declares Donald 
opener with a suction cup to grip them. Radamaker, of Detroit, Mich. 
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Fingerprinting 
Diamonds 


TAKE a good look at this microphoto- 
graph of a diamond and you'll see tiny 
flecks—there's one just to the right of cen- 
ter. With their help, it may become impos- 
sible to disguise a stolen diamond. For these 
specks may identify the gem as surely as 
the ridges on your fingertips identify you. 

Each fleck is an “imprint,” a natural 
variation in the stone’s structure. Experts 
of J. R. Wood & Sons, diamond ring makers, 
believe that the imprints of every diamond 
differ from those of every other. If so, a 
microphotograph provides a permanent rec- 
ord that even recutting cannot alter. 

Officially, a “perfect” diamond is one that 
shows no flaws under a 10-power micro- 
scope—even the finest is believed to reveal 
an imprint when photographed through a 
30-power lens, The “huge” gem pictured 
is really less than a carat. 


Air Gun Tests 
Plane Parts 


BorING’s Accelerator Test Mortar at 
right is probably the biggest popgun ever 
made—and every time it goes off it helps 
make aircraft safer. Compressed air 
fires a cartridge carrying parts for high- 
speed planes or guided missiles. Fifty m.p.h. 
is reached in just nine inches, testing the 
equipment with a strain equal to 100 Gs. A 
cushion of compressed air halts the car- 
tridge in 90 to 100 inches. The mortar’s 
control board is shown below: the engineer 
at left stands by the trigger. Gauges on 
board show air pressure while the oscillo- 
graph and scope record the behavior of 
electrical equipment under test. 
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tected by three feet of concrete and nine 
inches of bulletproof glass, this technician is 
ob: ig the exhaust blast of a rocket motor 
he h t set off in a test pit at the CE- 


Catehing an Isotope. Carbon 13 for 
“tracer” research on cancer is being pro- 
duced by Eastman in concentrations twice 
as rich as previously available. Here some 
of the 50-percent concentrate is drawn from 
one of two new fractionating columns. 


Army Ordnance rocket research station near 
Schenectady, N.Y. First of its type in the 
U.S., the isolated station has been provid- 
ing ground-test data on rocket performance 
for more than a year. 


Powering an Iron Horse. This 
husky generator, being assembled at the 
Westinghouse plant in Pittsburgh, will feed 
1,500 hp. to the driving motors of a Diesel- 
electric locomotive. One engine of the latest 
type has five such generators. 
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foot turntable ri minute. It ¢ 


a 5 he 46- make 166 r.p.m., but pilot couldn't take it, 


ttling the Gs 


X-rays taken on “Whirling Dervish” show what internal stresses do to pilots. 
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Ww AT happens to a pilot's innards when 
he pulls his plane out of a screamin, 
diye? With new experimental superspeed 
planes coming up, that! 
portant question, ‘a 
em California sc 
side v 


s an increasingly 
1 University of South- 
ntists are getting an in- 
of the answer. A portable X-ray 
camera snaps pictures as a turntable whirls 


a pilot at high velocity 
stresses similar to those 
changes of speed or direction during flight. 

The X-ray plates reveal the resulting dis- 
tortion of his internal organs, From them, 
Army and Navy researchers have learned 
that under 5G pressures the abdominal wall 
bulges, while the diaphragm and heart drop 


producing internal 
used by sharp 
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This pilot is about to be tested under negative 
G-a force pushing the blood and organs toward 
the head, as in an outside loop. 


Testing a Navy G-4 ani 
sits back against a 14- by 36-inch X-ray’ nega~ 


blackout suit, pilot 


tive. Wide-angle X-ray machine faces him. 


as much as two inches. With an antiblack- 
out suit, however, pressure on the abdomen 
lifts the diaphragm as much as 3% inches. 
The heart is elevated a lesser amount to 
provide about 4G protection, altering blood 
pressure in both heart and brain. 

The turntable arm also carries a meter 
that passes the air flow in and out of the 
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X-ray of pilot under 5G shows distortion in 
distance from heart (in center) to skull, and 
position of lungs (large dark areas), 


subject’s lungs through a fine-mesh copper 
screen. The slight change in pressure records 
the rate of flow. At the same time, a spirom- 
eter catches each breath in a water-sealed, 
oxygen-filled bell that bobs up and down, 
inking a graph. This measures the rate and 
volume of breathing and the changes of 
volume inside the lungs. END 


yr 


[BLUE FILTER ELUMINATES 
‘COLOR DIFFERENCES 


Meter Aids Fire Patrols 


New optical instrument for foresters 
tells how far off a blaze can be seen 
and where watchers must be posted. 


Ho, far away can a forest fire be spot- 
ted? The answer to that puzzler is giv- 
en by a meter invented by George M. By- 
ram, of the Appalachian Forest Experiment 
Station, Asheville, N. C. With its aid, for- 
estry experts find how far apart to space 
lookout towers, and when to order emer- 
gency lookouts to intermediate points. 
What the meter measures directly is the 
amount of haze in the air. To use it, the 
observer points the cameralike device at a 
target (such as the shady side of a clump 
of trees) a known distance away. He sees 
18 horizontal bands of graduated brightness 


Haze meter is compact and simple to use. 
What observer sees is shown at right, below, 
Meter is registering No. 2 haze. (Middle band 


alternating with glimpses of the landscape. 

Tilting the meter, he brings different 
bands against the target until one band 
matches and merges with it. Noting the 
number of this band and referring to tables 
giving visibility in terms of haze, he finds 
the greatest distance that smoke from a 
small fire would be visible. 

Two mirrors give a view of the target, as 
through a periscope. The lower mirror, not 
completely silvered, has narrow clear strips, 
Through these and a wedge-shaped glass 
prism, transparent at its point and darken- 
ing toward its base, light from the sky com- 
pletes the composite image of a target 
crossed by bands. When a band disappears, 
target brightness must equal that of sky 
light through an indicated thickness of the 
wedge. Calibration of the wedge thus 
gauges target brightness and haze. 


disappears against target.) Some of bands are 
omitted and differences in gradation are greatly 
exaggerated for the sake of clarity. 


Three pictures, taken from one position with- 
out moving camera or subject or Sansiog 
enses, show zooming effect of the new 


A television camera’s Zoomar lens. Pistol-gip 
handle on camera (not visible in photo) enables 


photographer to shift smoothly 
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om extremely 


Lens Puts 
“Zoom” in 
Television 


UTDOOR television programs, long re- 
stricted by photographic difficulties, 
may soon rival studio techniques with a new 
varifocal lens that permits tricky changes 
from long shots to close-ups—formerly ob- 
tained only with moving dollies or booms, 
Called the Zoomar lens, it is a combina- 
tion of movable and fixed lenses that enables 
a photographer, using one stationary cam- 
era, to exert slight pressure on a lever 
or grip that will enable him to “zoom” from 
an over-all shot to a close-up. 

In televising a large outdoor ceremony, for 
example, he will be able, without moving 
the camera or changing the lens, to shift 
from a long shot of the crowd to a spot pick- 
up of any individual. 

Although not designed to replace stand- 
ard lenses, the Zoomar will also aid studio 
shots, supplementing dollies and booms. 

The Zoomar lens was invented by Dr. 
Frank G, Back for use with a 16-mm. movie 
camera, and has recently been developed 
for 35-mm, filming and television in asso- 
ciation with Jerry Fairbanks, an independ- 
ent movie producer. 


short to extremely long focal lengths in a con- 
tinuous presentation, thus doing job of present 
ittery of turret lenses. 


COUPLED MOVABLE LENS ELEMENTS IN COMMON BARREL 


WIDE-ANGLE POSITION 


Lever action: Top drawing shows Zoomar lens the other. Note changed positions of the 
with lever down for close-up shot. In bottom movable lens units. The Zoomar technique is 
drawing it is in position for over-all shot. Zoom- ideal for newsreels, sports films, or where a 
ing effect is obtained by shifting from one to. shift to details or individuals is desirable. 


2 Ee 
Close-up of a 16-mm. Zoomar unit now on the exactly the same frame that the lens produces 
market, The view finder (outside tube) operates on the, film. Television and 35-mm. units have 
in conjunction with the zoom lever, and shows not yet reached the production stage. 
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How Good Is a Soap? Du Pont re- 
searchers now measure the cleansing power 
of various soaps with the Launderometer, 
a machine that whirls jars containing small 
steel balls and squares of dirty cotton, The 
balls move up and down.as the jars spin, 
and the amount of work they do in beating 
out the dirt can be calculated from their 


Joint Sealer Rides the Roads. 
Highway workers in California are able to 
seal expansion joints in concrete roads at 
the rate of 15 miles a day with this tank- 
truck unit. Air-blown liquid asphalt, heated 
to 350° in the tank, flows through pipes or 
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weight, the speed of rotation and the time 
required. Since soap merely loosens dirt, 
the amount of work needed tells how good 
a soap is. The photo on the left, above, taken 
at 1/500 second, shows the machine at 
work; the steel balls are just falling to the 
bottom of jar No. 1. On the right is a whole 
battery of jars arranged for testing. 


metal hoses to swivel assemblies, then out 
through nozzles directly into the joints. In- 
set shows hand-operated lever and rod con- 
trolling flow of asphalt. Proper sealing keeps 
out pebbles and other material that might 
prevent expansion of the concrete. 


Car Folds to Suitease Size 


Meee is really the word for this com- 
pact folding car that can carry two 
full-grown men, yet folds up into a package 
no bigger than a suitcase. Designed by the 
Aircraft Products Co., of Wichita, Kan., for 
transporting private plane owners to and 


Made of aluminum and magnesium tubing, 
the folding car is carried like a suitcase. It 
can be unfolded and under way in one minute. 


After unloading luggage, these motorists can fold up the ear and check it with their bags. 


from airports, the “Airscoot” carries a pay 
load of 450 pounds, weighs only 72 pounds, 
is 87 inches long and 20 inches tall, It has 
a top speed of 25 miles an hour, holds 
three-tenths of a gallon of gas and can 
average 60 miles to the gallon. 


Close-up of the “Airscoot's 
four-cycle, 2.6-horsepower engine. Using no 
battery, the lights work off the generator. 
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Mist Sprayer 
Steps Up War 
On Insects 


Hurling a concentrated airborne fog, 


new power blower puts older types of 
pest-control apparatus in the shade. 


O* THE old principle of making a little 
go a long way, two Connecticut agri- 
cultural experts have developed a “mist 
sprayer” for trees and crops that is said 
to be up to 1,000 times more efficient than 
conventional equipment. Lighter and more 
compact than ordinary sprayers, it throws 
an atomized fog that can cover tall trees or 
float downwind for several hundred feet 
without losing insect-killing power. 

Like ordinary power-spray apparatus, it 
consists of an engine, pump, tank, blower 
and nozzle, But it depends on air instead of 
liquid as a carrier and is designed to handle 
a small volume of concentrated spray instead 
of a large volume of a dilute solution. With 
a half-pint mixture containing two ounces 
of DDT, the mist blower can cover a sizable 
tree that would require six to seven gallons 
in an ordinary spray. 

Developed by S. F. Potts and Dr. R. B. 
Friend, both members of Connecticut's 
agriculture research staff, the new blower is 
to be produced in several models. 


le 2 32 

i DOA aaa 

Wheelbarrow model has 1%-hp. motor, throws Truck model, with 25-hp. motor, can blow spray 

spray as high as 35 feet. Turning left handle of as high as tallest trees or up to 300 feet hori- 
lle 


barrow controls amount of spray; turning right zontally. Sprayers can handle dilute mixtures, 
handle rotates spray nozzle through 180° arc. if desired, and can do wet- and dry-dusting, 
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Pictures Train Eyes. It looks like 
an ordinary stereoscope, but adjustable 


tracks for the pictures on this AO-Renshaw 
Stereo Disparator train the eyes by allow- 
ing them to focus and converge simultane- 
ously, as in normal vision. 


er gee oe: See 
Tubeless Tire Seals Holes. This 
tubeless tire undergoes rigid spike-board 
test at the Goodrich Akron plant. A gummy 
inner layer closes hole when the piercing 
object is withdrawn. At present, distribu- 
tion of the tire is limited. 


Press Seals Plastics. Completing 
intricate seams on thermoplastic material in 
a single operation is the job of this RCA 
electronic sealing press, Adjustable to fit 
any pattem, it eliminates the need for a 
variety of expensive machined dies. 


One-Ton Midget. Small but husky i: 
this midget roller, developed by the Ste 
Equipment Co., of Cleveland. It has a 42- 
inch wheelbase and weighs about a ton, but 
can carry an extra 600-Ib. concrete block 
for rolling lawns, golf courses, etc. 
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How a Combine 


C= McCormick invented the reaper in 
1831; its big brother, the combine, came 
along about 1875. But only in recent years 
have the full benefits of mechanical harvest- 
ing been available to thousands of Ameri- 
can farmers. The machine that did it is 
the small, self-propelled combine, or reaper- 
thresher, capable of one-man operation and 
specially designed for efficient harvesting of 
200- to 400-acre grain stands. 

Inside the combine is a complex mechan- 
ism that cuts the standing grain, beats out 
the kernels, blows off chaff in one direc- 
tion while dropping the kernels in another, 
lifts the cleansed grain into a hopper, and 
spreads straw in its wake, 

‘As the combine makes its way through a 
field of grain at two to three miles an hour, 
curved dividers separate the grain in its 
path from that in the remaining stand. Then 
a six-bat recolving reel pulls the upper part 
of the grain backward and into position for 
the cutter bar to sever the stalk close to the 
ground. 

The augurs take over next, forcing the 
grain onto an endless conveyer canvas. Slats 
hold the grain against an endless conveyer 
chain moving at the same speed as the can- 


‘Two helpers are needed to, operate this model 
equippe¢ form and chute 
Tt has an In vlinder engine with 
four speeds reverse. 


vas, preventing bunching. From the con- 
veyer the grain passes under a beater and 
retarder that holds the grain and distributes 
it to the threshing cylinder, where it is 
rubbed and dropped through slots onto a 
corrugated grain pan. This removes three- 
fourths of the grain, 

From this point, straw goes in one direc- 
tion and grain in another, The straw is first 
thrown against a straw beater cylinder that 
knocks some more grain into the pan; then 
it passes onto straw walkers where most of 
the remaining grain is removed before the 
straw is ejected. 

Going back to the grain that has fallen 
into the pan: A pitching motion delivers it 
to the chaffer, which separates grain from 
rough material. The grain then drops into 
a shoe sieve, is shaken onto an incline and 
slides to grain augurs that move it to an ele- 
vator for delivery to grain tank or bags. 
Meanwhile, coarse material and rough heads 
have moved to the chaffer extension and to 
a return elevator for rethreshing. 

‘These operations are assisted by the chaf- 
fer fan, which blows air through the chaf- 
fer and shoe sieve, helping push lighter 
stuff away while the grain drops through. 


Pickup attachment shown here is for gathering 
a windrowed or already cut crop such as these 
beet stalls, ‘The pickup platform “floats” thus 
following say unevenness of the ground, 


GRAIN AUGURS 


Cutaway shows operating parts of the McCormick-Deering self-propelled, one-man combine. 


Only six seconds elapse between the instant a since the driver can empty the tank into a truck 

stalk of grain is cut and the moment its life- without leaving the platiorm. Straw_ presents 

sustaining, grain is delivered into the storage no handling problem; it is ejected. from rear 
is model permits one-man operation, of combine and left to fertilize the field. 


tank. TI 


Test Planes 
Tooled to Tap 
Sonie Wall 


When Skystreak and XS-1 try to slam 
past speed of sound, instruments will 


know more about it than their pilots. 


‘HEN two of the world’s fastest air- 

planes attempt to smash the sonic bar- 
tier, a quarter of a ton of intricate research 
instruments will go along to record what 
happens. 

To learn the exact behavior of wings, 
fuselage and control surfaces at transonic 
speeds (600-900 m.p.h.) and thus help to 
determine the most efficient characteristics 
for supersonic aircraft, the Bell XS-1 rocket 
plane and the Douglas D-558 jet will carry 
similar sets of more than 20 precision instru- 
ments for collecting, transmitting and_ré 
cording the valuable flight data. Chief 
among these are: 

Slide resistors: Attached to all control 
surfaces, small slides moving along wires 
change electrical resistance and record the 
control’s movements. 

Strain gauges: Mounted on spars within 
the wing, these measure structural stresses. 
Similar gauges, attached to the plane’s con- 
trols, register the force the pilot has to exert 
in moving them. 

Recording accelerometer: Three vanes, 
displaced by sudden movement of the plane, 
record deviation from steady flight. 

‘Airspeed indicator head: This records 
static and dynamic pressure, the difference 
between the two roughly equaling ai 
_ The difference between the static pressure 
in flight and that at the point of take-off 
approximates the plane’s altitude. 

Sideslip vane: Always headed into the 
wind, it provides a constant measure of the 
plane’s angle of sideslip. 

Pressure orifices: Four hundred tiny holes 
in wing and tail register air pressure, from 
which aerodynamic loads, pressure distribu- 
tion and air-ow changes are analyzed. 

Because of the possible destructiveness of 
transonic turbulence, the most important 
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records are telemetered to the ground regu- 
larly throughout the flight. In addition, 
ground radar, tracking the plane, permits 
geometric analyses of its speed and altitude. 

In the plane's recording instruments, tiny 
beams of light, tracing wavy lines on photo- 
graphic film, provide a permanent record of 
the information collected at various points 
in the plane. A gunsight camera, located 
behind the pilot and aimed at the instru- 
ment panel, makes a motion-picture record 
of the instrument readings. 


Virtually identical to those on the D-588, 
shown in cutaway above, XS-1 instruments as- 
sembled at right are: (1} sdeslip vane, (2) re 
cording. soceferometcr, (3) tara meter, (4) 
airspeed and altitude recorder, (5) control box, 
(6) sdedip reorder 

supply, 
ifot's whee! For 


TELEMETER TRANSMITS 
FUGHT DATA TO GROUND 


7 i 


go STRAIN GAUGES 
x < PRESSURE-ORIFICE RECORDER 


SIOESUP AND CONTROL RECORDERS 


Finisar vane 


¢—— AInsPEED INDICATOR HEAD 
12-CHANNEL OSCILLOGRAPH 


CONTROL BOXES 


CONTROL-FORCE TRANSMITTERS 


[AIRSPEED AND ALTITUDE RECORDER 
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‘AIDS TO 
MODERN LIVING 


Refrigerator Is Portable. Weigh- 
ing only 55 Ib. and usable wherever AC or 
DG is available, this compact portable re- 
frigerator has a capacity of 2% cu. ft. M 
uring 16” deep, 22” high, and 28” long, it 
is built with an inner and outer aluminum 
shell between which 2” of insulation is sand- 
wiched. The refrigerator sells for about 
$130 and is manufactured by the Freez-Pak 
Corporation, of Royersford, Pa. 


FIREPROOF 
SILVERGLAS 


FILTER 


BUILT-IN 


COOLER ZONE —-SNUFFER 


Makes Smoking Safer. This ciga- 
rette holder produced by the Safe-Gard Mfg. 
Co., Cleveland, does almost everything ex- 
cept puff the cigarette. In addition to cooling 
and filtering the smoke, the holder keeps the 
ash from scattering, while a built-in snuffer 
puts the butt out. Since the cigarette is in- 
side a fireproof cylinder, it cannot set a fire 
if put aside and forgotten. 
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Elevator Raises Turntable. A 
chairside radio-phonograph manufactured by 
Electronic Laboratories, Inc., of Indianapolis, 
has a built-in electric mechanism to raise and 
lower the automatic record player. When a 
knob on the radio dial is turned, the turn- 
table rises out of the set. After the records 
have been put into place, another turn of 
the knob causes the player to descend out of 
sight. The set retails for approximately $350. 


Imitation Cuff Links. If you'd like 
to give the appearance of wearing cuff links 
with an ordinary sleeve-button shirt, a new 
product put on the market by Crafters, Inc., 
Chicago, will do the job. They can be in- 
stalled right on the buttons. A bottom disk, 
with a cut-out center, slides under the button, 
and the hinged top then may be snapped 
down, locking the “link” securely. 


New Knife Sharpener. Modem 
styling is a feature of a knife sharpener just 
put on the market by Superedge Products, 
Inc., of Erie, Pa. Honing stones, angled to 
form a V-shaped cutting edge, are spring- 
held in constant contact with the knife as it 
is pushed forward and down between the 
stones in a motion similar to that used in 
cutting bread. The body of the sharpener 
is made of plastic. 


Soap Dish Folds Up. 4 molded plas 
al 


tic soap tray made by the 


of colors and color combinations. 


Idonn Corpora- 
tion, Greenwich, Conn., lifts up to conceal a 
cake of soap inside a neat pastel-colored box. 
Shaped to hold soap clear of water, the 
tray is readily removable for cleaning, 
and the entire unit can be glued or screw- 
fastened to any wall. It is offered in a variety 


Aluminum Shingles. Rotproof, rust- 
proof, and fireproof metal building materials 
are said to give extra safety and service. The 
shingles pictured above are part of a new 
ine of aluminum building products made by 
the Reynolds Metals Company. It includes 
clapboard, roofing, and large-unit sidings. 
The shingles are raised, forming an air space 
which increases the metal’s ability to reflect 
heat from either direction. 


pe | al 
Ply; 
suitabl 


ya the Fingers. Especially 
for appliances that are frequently 
plugged into outlets, this new device makes 
it easier and safer to pull a plug from its 
socket. Two finger holes are placed behind 


the line-cord opening so that none of the 
pull is transferred to the wire or contacts. 
L. G. Fiske Co., of Los Angeles, distributes 
the item. 
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Designed for luxurious touring, the 385-Ib. Sunbeam hos o shaft drive and o vertical twin in-line engine. 
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Europe Puts Its Best 
Wheels Forward 


New motorcycles from abroad strike 
out along experimental lines with 
radical design features. 


By R. P. Stevenson 


| ronan motorcycles now arriving 
here in considerable numbers are re- 
markably light in weight and clean in line. 
The majority have a foot shift and hand 
clutch, Compact, high-compression engines 
zip them along with pleasing power and 
speed. Telescopic front forks, many of them 
hydraulically damped, and various types of 
ingenious rear suspensions produce an un- 
usually comfortable ride. 

In price, limited-production imported mo- 
toreycles aim to meet the domestic price 
lines between $600 and $900. Several ex- 
ceptionally light utility vehicles are delivered 
in the United States for a little less. A few 
de-luxe machines, such as the shaft-driven 
Sunbeam and the Ariel Big Four, sell for 
slightly more than $1,000. Most of the im- 
ports are coming from Great Britain, with 
some from Czechoslovakia and France, 

The British Sunbeam would take any- 
body’s eye. Built as a unit with the four- 
speed transmission, the 500-cc. (30.50 cu. 
in.) vertical twin, overhead-camshaft engine 


Crech 


a neat appearance in 
is a Matchless. 


bears little resemblance to the power units 
we are accustomed to seeing in motorcycles, 
and its quiet performance equals its clean 
appearance. The transmission shaft has a 
sliding joint and drives an underslung worm, 
an internally splined worm wheel transmit- 
ting power to the wheel by a floating sleeve 
splined at both ends. A light-alloy crank- 
case and cylinder unit help keep down the 
total weight of the machine to 385 Ib, The 
maximum speed is 77 m.p.h. 

Another British motorcycle with a shaft 
drive is the new Wooler. This machine is 
also one of only a few European motorcycles 
with a four-cylinder engine. In this case, the 
500-cc, engine is horizontally opposed. Gears 
are shifted with a car-type lever on the side, 

Working in hidden shops, Czech engineers 
secretly designed several new motorcycles 
during the war. One of these, the stream- 
lined Jawa, is now being advertised in the 
United States for about $500, This machine 
introduces a novel transmission to motor- 
cycling. ‘The hand clutch lever is used only 
when low gear is engaged in starting out. 
Thereafter, all shifts in the upper three ratios 
are made with the foot pedal alone, move- 
ment of the pedal automatically disengaging 
the clutch while the shift is being effected. 
Lights on a dial atop the tank indicate the 
gear that is engaged. 

Powered by a one-cylinder, two-cycle 


igineers secretly designed this streamlined beauty during 
the wor right under the noses of the occupying Germans. It is an 
Oger, powered by a one-cylinder, 350-cc (21.35 eu. in.) engine. 
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AUTOMATIC CHAIN 
TENSIONER: OILFILTER © CRANKSHAFT 

In the Ariel Square Four engine, four cylinders are cast in square formation, each pair driving one of the 

twin transverse crankshafts that transmit power through spur geors. The copacity is 1,000 ce. (61 ev. in.)- 


SHIFT PEDAL 
NEUTRAL FINDER . 


ex hard to locate Telescopic forks with hydra 
1 Eur 


special finder on the Royal 
selection if touched with the 
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When storting, © clutel 
other changes are made with the foot shift clone. 
ator on the tank shows the gear engaged. 


used for low geor, but 


engine that develops 9 hp., this 240-Ib, 
Czech motorcycle has a maximum speed of 
62 m.p.h. and gives 94 miles per gallon at 
an average of 30 m.p.h. Engine displace- 
ment is 250 ce. (15.25 cu. in. ). 

‘At the international motorcycle show in 
Switzerland this year, a V-belt drive on a 
small Swiss machine, the Motascoche, drew 
considerable attention. This vehicle has no 
gear box, variation in ratio being achieved 
by lateral movement of the pulley flanges to 
alter their effective diameters. A hydraulic 
mechanism actuated by the oil pump pro- 
duces this movement automatically. 

Consistent with their objective of keeping 
down the overall weight, Europeans always 


‘An cir filter also is o feature. A spring under 
the top frame tensions the seat. 


have favored a small capacity power unit of 
high efficiency. British motorcycles show 
considerable variety in twin-cylinder lay- 
out. The vertical cylinders of the Sunbeam 
are placed in line with the frame, In the 
Triumph models and in the new BSA ver- 
tical twin, they are side by side across the 
machine. The Douglas uses a flat twin, posi- 
tioned transversely. In the big Vincent 
H.R.D. “Rapide,” the arrangement is a 50- 
degree V. 

Developed in 1939 but delayed in pro- 
duction because of the war, the new BSA 
500-ce. vertical twin was especially designed 
for good cooling. By placing all the over- 
head-valve push rods in a tunnel cast in- 
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botwoen the transverse cyl 
push rods and camshaft being loca 


Light enough to heft around, this 135-Ib. Enfield 
travels ct about 40 m.p.h. and does 100 miles per 
gollon. It is typical of European utility cycles. 
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tegrally with the rear part of the block and 
also locating the camshaft at the rear, the 
designers produced an engine with nothing 
to impede the air flow around and between 
the barrels. Operating on a compression 
ratio of 7-to-1, this engine develops 26 hp. 
at 6,000 r.p.m. The top speed is above 90 
mp.h. 

An engine that would attract attention 
anywhere is the 61 cu. in. Ariel Square Four, 
four vertical cylinders being cast in one 
block in square formation. Each pair drives 
one of twin transverse crankshafts and trans- 
mits power through a pair of ground spur 
gears. This machine, weighing 466 Ib. 
without fuel, does around 100 m.p.h. 

Water cooling never has been considered 
a particularly practical idea for motorcycles, 
but it is employed in the Scott Flying 
Squirrel, a British machine driven by a two- 
cylinder, two-cycle engine displacing 36.29 
cu. in, Top speed is 80 mp.h. 

Triumph has just introduced a neat type 
of rear suspension. Hidden inside the hub 
shell, the mechanism includes three springs 
—one above the spindle and two below, one 
inside the other. These springs are curved 
like the plunger guide in which they operate, 
Embracing the guide and springs is a two- 
part guide box, free to move up and down in 
an arc of a radius equal to the distance from 
the center of the gear-box sprocket. Chain 
tension thus remains constant. END 


ALUMINUM-ALLOY HUB 


PLUNGER supper 
GUIDE Box ‘BLOCK 
In the Triumph rear wheel, coil springs above ond 
below the spindle operate inside a plunger guide. 


Replaceable slipper pads absorb the wheel thrust. 


Punctures. 
Designed to locate nails and other ferrous 
metals in tire casings, a magnetic tool intro- 
duced by Modern Merchandisers, Inc., of 
Chicago, contains a bulb that glows when 
the magnet comes near the embedded metal. 
Said not to be affected by the rim, lugs, or 
reinforcing wire in tires when properly used, 
the device is furnished as either a self- 


contained battery model or for 115 volts, . 


Pads Clean Dip Stick. A dip-stick 
cleaner made by Bishman Manufacturing 
Company, of Osseo, Minn., makes it un- 
necessary to search for a wiping cloth each 
time you check the oil. Consisting of two 
felt pads held together by a spring, the 
unit may be mounted in a convenient spot. 


Powder Suppresses Statice. Pow- 
der that is said to overcome the insulation 
property of rubber tires and prevent static 
electricity from building up in a moving 
car will soon come on the market. An air 
hose and a special container are used to 
inject a tablespoonful into each tube after 
the valve core has been removed. The 
United States Rubber Company developed 
the powder as an outgrowth of research on 
conductive tires for vehicles in industrial 
plants where a spark would be dangerous. 


Flexible Wiper Blade. A new 
wiper blade made by the Anderson Com- 
pany, of Gary, Ind., bends to conform to a 
curved windshield or to reach depressions 
in a flat one. Pressure exerted by the arm is 


transmitted through a spanner to two equal- 
izers that slide on a thin flexor forming the 
backbone of a one-piece molded wiping 
element. The flexor bends freely up and 
down but resists sidewise flexing. 
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us Is Taken for a Ride 


By Martin Bunn 


T WAS just the sort of Saturday after- 
noon that Gus Wilson had been wishing 
for all summer. Hot and sticky, the out- 

doors couldn't tempt him, and the coolness 
of his Model Garage shop was doubly in- 
viting. For the first time in many months, 
there was no unfinished job on the floor. 

As he packed the bowl of his brier, he laid 
out his afternoon. He'd be back from lunch 
by two, and then he'd get busy on his old 
coupe. Of course, there wasn’t anything 
really wrong with it, but he had been so 
busy with other people’s cars in the past six 
months that it needed a couple of hours’ 
work to bring it back to the operating per- 
fection he considered only normal. 

Then along about four o'clock George 
Knowles and Doc Marvin, and maybe a 
few of the other regulars, would drift in and 
fill the shop with tobacco smoke and argu- 
ment. It would be, Gus told himself as he 
scratched a match on the seat of his cover- 
alls, just like one of those lazy summer 
Saturdays he used to enjoy before the war. 

The urgent honking of a horn jarred him 
out of his pleasant thoughts. A car rolled 
in through the open door and stopped with 
a jerk, Gus recognized it as the sedan for 
which—and a nice piece of cash—the Millers 
had traded the ancient Rolls-Royce with 
which Mrs. Miller had for a while outshone 
her friends and social rivals. 

“Now what,” Gus thought, his jaw sag- 
ging, “does she want?” 

According to habit, Mrs. Miller got out 
talking. “Oh, Mr. Wilson,” she burbled, 
“this is just too, too provoking. I must be in 
Middleburg by two o’clock—but positively, 
I mean—and something's gone wrong with 
my transmission or carburetor or something. 
But I know you'll be able to fix it for me 
in a jiffy-you're so wonderful with cars.” 

Gus had learned from experience never 
to pay any attention to what Mrs. Miller 
says about her car. He motioned her to a 
chair, closed his mind to her nonstop chat- 
ter, and started checking. In a few minutes 
he discovered the clutch was slipping badly. 

“Half a day's job,” he told her. “I'll start 
first thing Monday morning.” 
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“But I absolutely must get to Middleburg 
right away,” she wailed. “If you're sure 
you can't fix my car now, I'll just have to 
drive it the way it is.” 

Gus shook his head. “That clutch will 
never get you over those hills,” he warned. 
“You'll get stalled on the road.” 

“But I've got to be there by two o'clock,” 
Mrs. Miller insisted, dabbing at her eyes 
with a tiny handkerchief. “It’s vital—you 
can't realize how utterly vital!’ 

Gus looked at her suspiciously, but the 
tears that were beginning to well in her eyes 
convinced him that she must have some 
urgent reason for wanting to get to Middle- 
burg, some 40 miles upstate, He would 
never admit it, but he’s a soft touch for a 
sob story. Foreseeing the ruin of his after- 
noon of tinkering and talk, he glanced with- 
out having to at the shop clock. It was half 
past twelve, and there wouldn't be a bus or 
train to Middleburg until three. 

“If you really have to get to Middleburg,” 
he said grudgingly, “I'l! drive you up in my 


car. 

“Oh, Mr. Wilson,” Mrs. Miller gushed, 
now all smiles, “that’s just too sweet of you. 
But I wouldn't think of putting you to all 
that trouble. If you'd just work on my car 
so I could have it when I get back, and let 
me drive yours . . .” 

Gus blanched—he knows what Mrs. Miller 
can do to a car. “Oh, my old jalopy is so 
out-of-date and cranky it would give you 
no end of trouble,” he hedged hastily. “I'll 
be glad to take you. But we'd better get 
going to get there by two.” 

Clear of town and on the highway, Gus 
speeded up to the State's 45-mile limit and 
held his old car there. Mrs. Miller, sitting 
beside him, chirped cheerily on. 

“Your car,” she told Gus, “runs like a 
dream—an absolute dream. Why don’t my 
cars ever run like that?” 

Gus could have told her, but he didn’t. 
He was thinking hard about something else. 
Halfway to Middleburg they had tumed 
into a short-cut dirt road with a series of 
steep grades, and the car was beginning 
to lose power, finding each succeeding hill 
harder than the one before. Gus was 
thinking that, if he had had a chance to go 


c 


Gus took out the fuel pump, looked at it, ond scratched his head discouragedly. "I must have been a nut..." 


over his car in the past six months, this 
would never have happened. Then, 50 
yards short of the crest of the longest hill 
they had come to, the engine sputtered and 
stopped. 

“Now, Mr. Wilson,” Mrs. Miller giggled 
as Gus applied the emergency brake, “don’t 
tell me you've run out of gas.” 

“Not out of gas,” Gus answered ruefully, 
“out of luck.” He pressed the starter but- 
ton, and the engine turned over but wouldn't 
take hold, “It seems to be the fuel pump— 
and we're at least five miles from a garage.” 

“You don’t mean we're stuck, do you?” 
Mrs. Miller squeaked. “That would be per- 
fectly terrible! I've just got to be in Middle- 
burg by two, and you promised to get me 
there!” 

Without replying, Gus got out on the 
dust-thick road. Perspiring in the humid 
atmosphere, he removed his coat, rolled up 
his sleeves, raised the hood, and began 
checking. He removed the carburetor feed 
line and found what he expected—that the 
fuel pump wasn’t pumping. When he took 


off the fuel pump, his face turned red—and 
it wasn’t from the hot sun, 

“This would have to happen right in 
front of the gabbiest dame in town,” he told 
himself. “She'll spread it all over. I'll 
never hear the end.” 

Mrs. Miller’s eyes were becoming moist 
again. “What are you fooling with that 
thing for?” she sniffled. “Do something!” 

Gus turned redder, ai i i 
anger instead of embat . “If you'd 
just keep quiet for a minute, maybe I could 
do something!” he snapped. “I can’t even 
think with you jabbering.” 

“O-o-oh, Mr. Wilson,” she moaned, but 
she cut short her talk, and Gus saw why the 
fuel pump had stopped pumping. Long 
wear on the push rod and rocker-arm link- 
age had progressed so far the movement of 
the push rod was no longer sufficient to take 
up the play and still move the diaphragm 
enough to pump gas. 

“No answer to that but a new fuel pump,” 
he told himself discouragedly. “I must 
have been a nut ” Then he said out 
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loud: “By gum, that might work at that!” 

Mrs. Miller forgot her feelings had been 
hurt. “Why, Mr. Wilson,” she gurgled, “I 
do believe you have an idea.” 

“Yes,” Gus grinned. “It may be a nutty 
‘one, but it’s worth trying. 

She watched him paw isiellp through 
the tool box and then quickly reassemble 
the fuel pump and lower the hood. 

“Jump in,” he told her, “and we'll see if 
it works,” 

It did. Gus stepped on the starter, and 
after it had ground for a few seconds the 
engine took hold and ran smoothly. “Let's 
go,” Gus laughed. 

They made Middleburg on time. The 
clock on the town-hall tower showed ex- 
actly two as they drove into the village. 

“That's the place,” Mrs. Miller pointed 
excitedly as they reached a tumble-down 
old house in front of which a small crowd 
avas gathering. “I won't be long.” 

She darted up the path, and when Gus 
got out to see what was going on, his eyes 
caught a sign that proclaimed, “Auction.” 

He had to laugh. “So that's it,” he mut- 
tered. “I am a fall guy.” 

Ten minutes later a large and opulent 
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limousine stopped at the gate, and a chauf- 
feur helped a large and opulent woman out. 
As she started up the path, Mrs. Miller 
came out of the house, an expression of 
triumph on her face and a large green-glass 
pitcher in her arms. 

“Good afternoon, Mrs. Grigsby,” she 
smiled sweetly to the rapidly purpling Mrs. 
Grigsby. “I'm so afraid you're late.” ‘Then 
she got into Gus’s car. “It’s hideous,” she 
told Gus confidentially, “but it’s authentic 
Colonial or early Federal or something, and 
Mrs. Grigsby has been after it for ages. 
I was determined to beat her to it, and I 
knew she had a club meeting that wouldn’t 
let her get here until after two o'clock.” 


HESFY MILLER strode into the shop 
about six that evening while Gus was 
at last working on his car. 

“What's this about you stalling your car 
on a back road with my wife?” he began. 

For the third time that day, Gus turned 
red. “Now, Henry,” he interrupted. 

Miller laughed out loud. “What I want 
to know,” he demanded, “is how you fixed 
a busted fuel pump. I've always thought 
when one went you needed a new one.” 

“Oh, that,” Gus grinned with relief. 
“You see, the push rod and rocker-arm 
assembly had worn so much the movement 
of the push rod wasn’t enough to work the 
diaphragm and pump gas. I 
on top of the push rod to take up play.” 

“Say,” Miller whistled, “what in the world 
gave you that bright idea?” 

“I was king what a nut I had been 
not to have checked my car sooner,” Gus 
grinned sheepishly. END 


Laying this mut on top of the push rod took up 


the play of the worn parts and enabled the rod to 
work the diaphragm to pump gos. 
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Hippo Tops Box 


Hannipat Hippo, with his toothy grin, 
makes an eye-catching handle on the lid of 
a handkerchief or stamp box. The project 
is a rough carving and should be sanded 
only sparingly. 

Complete the squares across the front 
and side views with ink and transfer the 
profile to ¥” or larger squares. You'll find 
the front and back views a help in carving. 
Glue in bits of round toothpicks for teeth. 
Eyes are map pins with painted pupils, and 
the tail is cord—Etata Water. 


Plastic Shower Shoes Are Molded to Fit Foot 


Turse plastic-sole shower shoes with 
colorful canvas toe straps, shown in color on 
page 112, take advantage of the hot-shaping 
characteristics of the material. 

Have the wearer-to-be place each foot on 
a sheet of 3/16” plastic, and trace around it 
on the masking paper. Saw out two soles 
and two heels; then drill and saw strap slots. 

Fit one sole at a time. Heat it until pliable 
in a 250-deg. oven, and have the wearer, 
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protected by heavy wool socks, place a 
foot on it. Slip the unheated heel underneath 
and, with gloved hands, press the plastic 
snugly against the instep and curve the 
front up. Hold in place until the plastic 
cools. Cement the heel on. 

The straps are doubled pieces of canvas 
cut to length and provided with eyelets for 
lacing. Under the soles, they serve as a non- 
skid surface.—Donis ALLER. 


Mahogany Table Lamp Is Made Up of Turnings 


Tus lamp is of such simple design that 
it will blend with many different styles of 
living-room decoration. The turning block 
for the standard is drilled first from both 
ends to take the %” O.D. pipe through which 
the cord runs, and the holes are then 
plugged with wood at the ends so the piece 
can be centered in the lathe. A full-size 
template should be made for the legs so they 
can be turned exactly alike. True the base 


block, bore for a push glue fit for the 
standard, and turn on a faceplate. Lay out 
three holes 120 deg. apart for the leg tenons 
and bore them carefully. 

Mahogany finishes beautifully with either 
varnish or oil and wax. Some cabinetmakers 
find that petroleum jelly brings out the rich- 
Lighter effects are pos- 
and turpentine or well- 
rubbed shellac.—Wituiam J. Wann, Jn. 


Ornamental Railed Shelf Decorates Kitchen 


Errner plywood or solid stock can be 
used for this shelf designed for a kitchen 
wall. The upright back pieces as well as the 
shelves are 12” long. They may be %” or 
X” thick, but 4” stock is thick enough for 
the shelves. Use strips 1%” wide for the up- 
rights, and drill them near the top for hang- 
ing. The shelves are 3%” wide and are 
notched to take the uprights and fit flush 
against the wall. Rails are ¥” by %” stock, 
set back about 4” from the edge, and held 
by short lengths of glued %” dowel. 

Finish will, of course, depend on the 
Kitchen color scheme. It may be stain or 
enamel.—R. J. De Cristorono. 
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Aluminum darkens in some places and brightens 


others d 1g on the pressure applied when 
is worked 
© smooth, 


co brass brush. The result is 
worn appearance, 


Antiqued Aluminum Chest 


Tus rivet-studded aluminum jewel case, 
though a reasonably simple project, will 
be successful in direct proportion to the 
nicety of your craftsmanship. The body is 
assembled around extruded aluminum an- 
gles, and the top, shaped on forming blocks, 
is hinged to it with pieces cut from extruded 
bulb angle. All stock used is .064” thick. 
Either the box pieces or the angles can 
be drilled first for rivets and then used as 
templates for the mating holes. Try the 
assembly with machine screws before rivet- 
ing. Make a form block to the inside di- 
mensions of the top, and hollow one face 
of a backing block to fit the contour. Clamp 
a 7” by 8” aluminum sheet between the 
blocks, hammer down the front and back, 
and trim to size. Drill the bulb-angle hinges 
for pins after cutting the pieces to shape. 
‘The ends of the top may be welded on, 
soldered, or cut from hardwood and fas- 
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tened with rivets used as nails. If welding 
is done, make the top of 52S aluminum. 
The rest may be 24ST. 

Don’t overdo the antiquing. Put a few 
“wear” scratches on with emery cloth. Then 
coat the box with light oil and rub with fine 
steel wool. Work carefully over the scratches 
to smooth them as time would have done. 
Dry off the oil and apply a heavy coat of 
car wax, hold the box in a vise, and go over 
it with a brass brush in an electric drill. 
Vary the pressure to darken some areas and 
brighten others, such as the rivet heads and 
the edges of the overlays. Shine the cor- 
ners with fine steel wool. Wipe off all traces 
of wax, and then highlight some areas by 
rubbing well. 

Pad the bottom on the inside with 4” 
cotton felt and line with cemented tapestry- 
style cloth. Cement felt on the outside of 
the bottom.—R. J. DeCrisrororo. 


Loose dowels in the front of the racks are easily 
withdrawn to permit the removal or replacing of 
cosseroles. The other dowels are glued in 


Each of these rocks will hold o set of cosseroles 
—the single one of left, a set of four, and the 
double rack at right, o set of eight pieces. 


Kitchen Wall Rack Holds Set of Casseroles 


In a xrtcHeN where storage is at a pre- 
mium, a wall rack for casseroles will save 
needed space. These pottery utensils, attrac- 
tive in themselves, when so displayed be- 
come a decorative asset as well. 

Lay out circles for the shelves 2” larger 
than the greatest diameter of the casseroles, 
and scribe a chord at the back as long as 
the width of the backplate. Clamp the four 
together for drilling so the dowel holes 
will be perfectly aligned. The pairs at the 


Glued-In Arrow Shaft Adds 
Novelty to Book Ends 


Desprre their simple construction, these 
arrow book ends are a pleasing accessory for 
a library table, especially if they are made 
of nicely grained hardwood. Cut the bases 
and uprights to size, and chamfer the ends. 
Take care in spotting the holes to receive 
the arrow shaft, for the slightest misalign- 
ment will spoil the illusion that the books are 
being pierced. 

Taper the stock for the arrow head only 
at top and bottom; there is no need to bring 
it to an actual point. The three slots for 
feathers in the nock end of the shaft may 
be routed in the drill press with a 1/32” bit; 
but saw kerfs will serve if they are cut a 
trifle long and the tapered inside ends 
plugged with filler—E. J. Wreczonex. 


front should be a free sliding fit for X” 
dowels and those at the sides a push glue 
fit. Stop the drill at a depth of %” in the 
bottom shelf. 

Dimensions are not critical, except that 
the space between shelves should just be 
high enough for a casserole and its cover. 
Stock 4%” thick is suitable. Assemble with 
long flathead screws driven through the 
backplate into the shelves, and mount with 
two roundhead screws.—N. D. Hantiey. 
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The author and a friend check the operation of the controls on the author's I4-Ib., 8'-spon radio plane. 


Push-Button Pilots 
Fly Model Planes 


Homemade drones, ingeniously con- 
trolled by radi 


at the command of ecraftsman-fliers. 


signals, do aerobatics 


By Claude McCullough 


He coming king of all workshop hobbies 
may well be the radio control of model 
planes and boats. Since V-J Day, many new 
war-developed parts and techniques have 
given a boost to this fast-growing hobby. 
Here’s a primer on amateur radio-control fly- 
ing as it is practiced today: 

‘Tiny receivers, light enough to be bore 
aloft in a tissue-and-balsa aircraft, and tough 
enough to withstand takeoff and landing 
bumps and the vibrations of a high-speed 
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gas engine, are at the heart of radio control. 
Built with hearing-aid and proximity-fuse 
components, a receiver typically employs a 
single tube in a sensitive superregenerative 
circuit. A tube frequently used is the Ray- 
theon RK-61, a minute triode that contains 
a trace of an inert gas. Ionization of this gas 
causes a great variation in the plate current, 
triggering a relay that in turn operates elec- 
tric motors, solenoids, or escapements to 
move the controls. Operating in the 50-54- 
megacycle amateur band, the transmitter is 
often a one-tube oscillator with an output 
of a few watts, providing control over a 
range of several miles. 

Probably the most popular setup uses a 
single transmitter and receiver to control 
movement of the rudder. Rudder control 
alone, in the hands of an experienced push- 


type of 6 
lly. The tronsm 


pol 


power pack or an auto battery, 
of RF energy when o key or button 


One-Channel Control. Here the simplest 
control is presented sche- 
r, fed by either o 
nds out 


ch pulse closes a sensitive 
ined to an electromagnet 
impulse will allow on os 

capement disk to turn one notch. As the 
disk turns, it moves a lever linked fo one 
cof the control surfoces, here the rudder. 


reloy. This is 
s0 thot © 


RECEIVER 
AND RELAY 
2705 
TRANSMITTERS 
TUNED TO 
DIFFERENT 
FREQUENCIES 


Genged Transmitters and Receivers. This is 
‘one way of adding extra control channels. It 
hos the special advantage of permitting the 
simultaneous operation of different controls. 


1. A magnetic selector switch 
in icks out the porticuler control 
cirevit desired, while the signol to operate 
this control comes from a second tronsmitter. 
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‘The transmitter the author uses to fly the plane on poges 112 and 152. A Federal radio license is needed. 


button pilot, gives an astonishing variety of 
maneuvers; not only right and left turns but 
circles, figure eights, spiral climbs and 
glides, and even loops are possible. 

‘Another common arrangement uses sepa- 
rate transmitters and receivers for each 
channel of control. Receivers can still be 
very simple, and the method permits the 
simultaneous operation of different controls. 
The duplication of receivers involves less 
extra weight than might be expected, since 
they can use a common power supply. How- 
ever, there is a practical limit of about five 
control channels, for closer spacing across 
the amateur band is likely to cause acci- 
dental interaction of the receivers. 

This problem doesn’t occur in a third con- 
trol system, which uses a single receiver to 
obtain multichannel control. Here a selector, 
essentially a rubber-band-powered rotary 
switch, is placed in the plane to hook up any 
one of eight individual control circuits. 
Keyed by transmitter pulses, a ratchet wheel 
moves to the desired position where a wiper 
arm closes the circuit. While it is passing by 
intermediate contacts, their circuits are kept 
from functioning by a time-delay device, 
either thermostatic or electronic, which re- 
quires that the wiper arm remain on the con- 
tact for a second or two before the control 
circuit is activated. A telephone dial is some- 
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times used to key the transmitter, for it pro- 
vides accurately spaced and numbered im- 
pulses, 

ant method dispenses with the time- 
, replacing it with a second 
transmitter and receiver. The relay of the 
latter is wired into the common lead of all 
control circuits. The phone dial and its 
transmitter are then used to send out the 
pulses that will “set up” the required control 
circuit, while the second transmitter sends 
the “execute” signal. 

Maximum control is secured by the 
transmission of different audio tones, be- 
tween which -the receiver differentiates by 
tuned band-pass filters. This method was 
adopted by the armed forces for radio-con- 
trolled target planes, and is the basic one 
used with full-sized drones. Familiarly 
known as the “beep” system, it permits the 
use of 10 or more channels. The receiver is 
generally a superregenerative one having 
conventional “peanut” tubes and one or 
more audio stages to amplify the “beeps.” 
Fed to a bank of filters, the audio tone builds 
up through resonant action enough voltage 
in the proper filter to trigger a relay tube 
and operate its associated control. While the 
“beep” system gives a large number of chan- 
nels, disadvantages from the amateur’s view- 
point include greater complexity and weight. 


ox. compl 
‘A flashlight cell ligh 


This radio receiver weighs only 3.5 
with o 


The mechanisms that actually move the 
controls on signal from the receiver are a 
vital part of any control system. For op- 
erating the rudder and elevator, escape- 
ments that control the release of energy 
stored in twisted rubber strands are com- 
monly used. A ratchet wheel is prevented 
from turning by a double pawl; when the 
pawl is depressed by an electromagnet, the 
ratchet wheel is allowed to turn through a 
fraction of a revolution. This moves a linked 
lever to which the controls are attached by 
thread, fishline, or wire. Some escapements 
are so small they can be mounted directly 
inside the rudder or elevator. Two pen-light 
cells supply the needed current. 

A typical application is an escapement 
having a four-position ratchet disk applied 
to rudder control. Assuming that the plane 
is traveling with rudder neutral, one pulse 
will apply left rudder, the second pulse neu- 
tral rudder, the third pulse right rudder, and 
the fourth back to neutral. Thus it can be 


seen that it may be necessary to pass 
through the cycle to get a desired position. 
This isn’t a serious drawback, since the op- 
eration can be performed rapidly. A more 
serious disadvantage is the lack of graduated 
control; the model has either left or right 
rudder or none. 

Reversible DC motors weighing as little 
as 5 oz. are sometimes used for such special- 
ized jobs as steering nose wheels or adjust- 
ing engine-throttle position. Adjustable 
travel-limiting switches stop rotation of a 
geared-down disk (to which cables or push 
rods are attached) at the end of a prede- 
termined arc, and a separate centralizing 
circuit returns the motor to a neutral posi- 
tion either automatically or on receipt of a 
centralizing signal. Toggle-action solenoids 
are often used for onetime jobs such as low- 
ering landing gear or flaps, releasing a para- 
chute or bomb, or cutting the motor. 

One promising new system independently 
developed by several experimenters makes 


aucust 1947 155 


int, a 4.4-volt battery, and a solenoid that locks in or out without toking constant current. 


‘Adopted from RCH 
Here are three actuating mechanisms and o selec- 
tor switch, Some escapements are selfnevtralzing, 
returning to center as soon as the relay is opened. 


use of compact little actuators in which a 
rotor can be moved to and held at any posi- 
tion within almost 180 deg. An electromag- 
net opposing a permanent magnet is fed 
transmitter-controlled pulses, the rapidity of 
which determines the effective pull of the 
electromagnet and hence the position of the 
rotor. Thus the rudder or elevator respond 
in degree as well as direction. 
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Jo CONTROL MECHANISMS 


[ee] [se] Eee) Ee] Pe] 


OSCILLATORS 


This block diagram shows the 
vored by the armed forces. Thoug! 


ling many 
channels, it’s not light enough 


small models. 


Radio control has its headaches and heart- 
aches. Until the groundling pilot earns his 
wings, a crash can easily occur. Even if the 
novice pilot can train his unruly reflexes to 
change when the plane changes direction 
(left rudder when the plane is flying toward 
you produces the same effect as right rud- 
der when it is flying away from you), plenty 
of other things can go wrong. Outflying the 
transmitter range casts the plane adrift on 
the not-always-tender mercies of free flight. 
An overwound escapement may jump two 
places, or a transmitter failure can leave the 
plane locked in a fatal dive. Piloting a plane 
with dwindling fuel supply upwind to a 
landing field can be a nerve-wracking affair. 
To the radio-control experimenter, though, 
near and actual crashes are not serious dis- 
couragement; instead, they're incentives to 
build better craft and fly them more skil- 
fully and with greater precision. 


Sa 


Bucket Serves Live Bait. A dov- 
ble-walled container made of fiberglas 
changes water constantly to keep a supply 
of live minnows floating within a fisherman's 
reach, The new bucket, made by the Motor 
Tool Manufacturing Co., of Detroit, is rot- 
proof and can’t tip or sink. 


Diesel Drives Models. A Class C 
noninjection diesel engine of .450 cu. in. 
displacement has been announced by Engi- 
neering Development Company, of Del 
Mar, Calif. It features easy starting and 
has a large fuel tank which makes it espe- 
cially suitable for control-line flying. 
ignition is by compression heat, it 
no batteries or spark plug. Moving parts 
are hardened, and crankshaft and piston are 
ground to tolerances of .0001”. The price 
is $18.50. 


HOBBY SHOPPING | 


Miniature Timer. Adapted from a 
Navy developed device used to release radar 
decoys, this small plastic timer is being 
made by Hillcrest Mfg. Co., of Los Angeles, 
for gas-powered model planes. Duration is 
adjustable up to 10 min. It weighs less than 
1 oz. and is only 2” long. 


ub Carrier. Four ounces plus 
the weight of the clubs is all that a modern 
golfer will have to tote around the course. 
From the Duncan-Morris Co., of Akron, 
comes word of the Go-Lite, a club carrier 
that consists of a handle and two leather 
loops. The weight of the clubs tightens the 
straps and prevents slipping. Lifting an 
‘aluminum tube that lies parallel to the 
handle loosens the loops. A small pouch 
is attached for carrying balls and tees. 
Two models are priced at $2.50 and $3.50. 
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WOSE CONNECTION 
UNDERWATER 


I Was All Wet when a cloudburst hit 
my cellar. Running a hose from the floor to 
lower ground outdoors, I attached a second 
hose from a tap to fill the first with water. 
Disconnecting the two under water started 
a cellar-emptying siphon.—W. PatTEson. 
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WHAT'S YOUR 
INGENUITY QUOTIENT? 


q 


Weep No More, My 
Lady. You can sing, not cry 
for your supper—even when it 
involves cutting up onions to go 
with a skilletful of hamburgers. 
I can slice through a bushel of 
Bermudas without shedding a 
tear since I bought myself a pair 
of underwater goggles, Their 
closely fitted watertight rims 
keep the tear-jerking fumes from 
my eyes.—EuMen MELAND. 


Our Fence Was a Pushover for 
cattle who wanted to stray. But they 
stay home since we hooked an old magneto 
to a homemade windmill. So far Bossy 
hasn't learned the fence isn’t hot when the 
wind dies—Launice DeLaurant. 


No Matter Where We Roam, 
our fish get fed by long-distance phone. A 
spoon tied to the clapper gives out vitamins 
when I call home.—A. CuNNINcHAM. 


Have you pulled off o smort one lately? We 
will pay for acceptable contributions show- 


ing ingenious solutions of problems in the 


garage, or camp. It doesn't 


matter if i's wacky — if it works, 


Rivet Gun Uses Explosive. A 
powerful hand-held rivet gun manufactured 
by Meco, Inc., of Portland, Ore., is capable 
of delivering 150,000-Ib. blows, pinning %” 
steel plates together or punching deep holes 
into concrete. When the operator releases 


a safety, places the tool against the work, 
and pushes, a special explosive encased in 
‘a small pistol cartridge is fired, driving in 
the rivet or stud or punching a circular 
hole. The guns are made in several sizes, 
weighing from 7 to 19 Ib. 


Level Indicates Six Angles. 
Molded from clear plastic, a pocket-size 
spirit level produced by Laweo Plastic Prod- 
ucts Company, of Chicago, and Sobenite, 
Inc., of South Bend, Ind., contains indicators 
for six angles—22%, 30, 45, 60, 90, and 180 
deg. To simplify identification, the value 
of each angle is molded into the plastic and 
fluids of different colors are used in the 
indicators for the various angles. 


Tape Rule Scribes Work. With 
this rule, a measurement can be quickly 
read under a hairline on the plastic dial. 
Since the dial figure includes the width of 
the chrome case, no computation is neces- 
sary to get inside measurements, Built into 
the far edge of the case is a scriber that 
recedes inside a protective shoe when not 
in use. An oil-saturated wiping pad in the 
case keeps the nickel-plated tape in good 
condition, It is made by the Dart Manu- 
facturing Co., Mason, Mich, 


Wrench Is Self-Rateheting. Em- 
bodying a new design, an open-end wrench 
made by the Eazon Tool Company, of St. 
Paul, Minn., works like a ratchet on either 
hexagon or square nuts, making it unneces- 
sary to pull off the wrench at every turn. 

Because of the inner shape of the head, 
the wrench grips hexagon nuts at three 
points of contact instead of two, but slides 
smoothly back for each new purchase. 
Manufactured in all standard sizes, the 
wrench is said to do everything an ordinary 
open-end wrench can do, and to be particu- 
larly effective in restricted spots. 
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Carving Plastic Inside Out 


A ROSE, seemingly frozen at the height 
of its bloom and embedded in a crys- 
tal-clear block of plastic, can add breath- 
taking detail to your next craftwork project. 
Goldfish immobile in a piece of ice, butter- 
flies that never light, and birds’ forever 
in flight can lend decorative drama to 
your work. Internal carving in plexiglas or 
other acrylic plastic breathes an air of reality 
that is downright startling—yet what you 
look at isn’t actually there. 

‘Anyone who has drilled clear plastic 
knows the hole at once becomes a milky, 
opaque cylinder, apparently more solid than 
the transparent substance around it. Inter- 
nal carving takes advantage of this. With 
suitable drills, a cavity is formed the shape 
of the object’ represented. Color is added 
by dyeing the internal surfaces. The result 
is, to all appearances, a three-dimensional 
object embedded in plastic. 

Other properties of the plastic heighten 
the effect. The carving is visible from all 
four sides as well as the top. As may be seen 
in the full-color illustrations on page 113, 
the design is reflected and multiplied by 
angles and facets, Edge lighting can be 
employed with startling results. 

Although this article will deal with tech- 
niques rather than specific projects, the 
possibilities are tremendous. A spray can 
be carved in the lid of a jewel box. With a 
suitable base a carved block becomes a book 
end. Two pieces clamped back to back may 
form a lamp standard. A daisy %” in diam- 


All projects shown her 
can be mode with thr 
center 

high-sp. 


and in color on page 113 
bits, Top, 3/16” end 
spiral drill ground from an ordinary ! 
rd bit; bottom, '4" ball cutter. 
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eter may enhance an earring or lapel pin. 

You'll need a high-speed hand grinder 
or a flexible-shaft tool with at least three 
bits (those shown in the photo below). Two, 
a ball or spherical cutter, and a cylinder 
cutter or end mill, are standard. A spiral 
drill can be purchased from hobby supply 
stores or by mail. Or you can make one 
from a 3/32” or 4” high-speed twist drill 
(carbon-steel drills dull rapidly). 

Chuck the drill in the grinder or hand- 
piece and hold it in motion against an ordi- 
nary grinding wheel so as to form a long, 
sharp taper. Be careful not to burn the 
steel, especially at the tip. Don’t grind out 
the flutes; they should continue right to the 
tip. The pointed end should have sharp, 
chisel-like edges. Try it in plastic; it should 
not have to be forced in. You can use a 
miniature abrasive wheel in the hand 
grinder to touch up the cutting edge and to 
back off the metal behind it to provide 
clearance for free cutting. 

Properly ground, the drill should pierce 
freely without being pushed, and should cut 
sideways almost as readily as straight ahead. 
Never use any but the gentlest pressure— 
let the drill do the work and the cutting 
proceed at its own pace. Be careful never 
to let the drill break through the top sur- 
face; aside from spoiling the work, this may 
jam the tool and break the drill or flexible 
shaft. 

Safety first is a must, too. These drills 
are sharp; keep fingers off the plastic not 
only ahead of them, but also alongside por- 
tions where they may break through. Espe- 
cially in shallow stock, the cut has a way of 
creeping out of the work. 

Besides the tools, you'll need some thick 
plastic (at least %” for the daisy shown in 
the step-by-step photos, and preferably 
thicker). Work can be done in thinner stock 
after practice, Always sand and polish the 
edges of the block before you begin carving; 
not only will you do better work, but you'll 
be less likely to poke the drill out acci- 
dentally. Masking paper is removed, of 
course. 

Cold-dip dyes, consisting of dyes in an 
acetone and water solution, are commer- 
cially available. You can experiment, though, 


As natural as though frozen in a block of ice, this daisy is corved in plastic ond dyed natural colors. 


with tempera colors, nail polish, and even 
iodine and mercurochrome. 

The photos on these pages show the carv- 
ing of a daisy, a good project for the be- 
ginner, Make the center with the ball cut- 
ter, working from the back of the piece; 
that is, look directly at the tool just as in 
carving wood. After the center has been 
dyed and is dry, the work is turned over 
and the carving done from underneath, the 
spiral drill being observed through’ the 
block. Each petal is made by inserting the 
drill to form one tip, then withdrawing it 
slightly, working it sidewise at the same 
time, and again advancing it-to form the 
double tip. Petals are started from the side 
of the center cavity, as in a real daisy. 
Leaves are carved both ways from their 
center ribs, 

Roses are more difficult. Polish the faces 
of a block at least 1” thick. The piece is 
then held in the left hand, the drill is 
inserted at 90 deg. to the face, and a hole 
is drilled about %” deep. As you reach the 
full depth, turn the point in a small tight 
circle, just enough so the end of the hole 
appears from the front as a rounded tip. 

All the cuts will now revolve around this 
center hole, and the drill will be inserted 
at its opening for all succeeding cuts, though 


at different angles. The first cut is made 
by inserting the drill so that its point will 
be about 1/16” from the center hole when 
it is ¥” deep. After the drill point reaches 
full depth, it is swung a quarter circle, as in 
Fig. 1, page 164, for line A. As the right 
hand twists the drill to the left towards the 
body, the left hand can also twist the 
piece against the drill. A second cut is made 
at the same angle as the first, and overlaps 
it a bit. The drill is then swung a third 
time, overlapping the second cut. Over- 
lapping gives the petals a natural folded 
appearance. The fourth cut (D in Fig. 2) 
overlaps both the first and third cuts, form- 
ing a closed circle of four folded petals. 

For the next layer of petals, the first cut, 
E, is made at a wider angle. The point of 
the drill when it reaches about halfway into 
the piece is about 1/16” from the nearest 
petal of the first layer. Again each cut 
overlaps the previous cut, and a fourth, 
which is not shown in the drawing, would 
overlap E and G to close the circle. 

If space warrants, a third and looser 
layer may be made at a still wider angle. 
It should not penetrate as deeply. You can 
work the drill about to give these outer 
petals both an irregular edge and a wavy 
contour. Some ends may even be folded 
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1 These photos show how Robert Barry, of Rohm & 
Hacs Company, makers of plexiglas, corves @ 

daisy. The ball cuiter first forms a cavity A" in 

diameter and '4” deep to make the center. 


Insteod 
con be 
for the 


Petals are evenly spaced freehand. 

of being left ploin, the doisy cont 
textured by pin-point touches of the di 
result shown in color on page 161. 


back. Where needed. the drill can be re- 
serted to push out a bit more and round 
off the petal ends. 

In carving goldfish, hollow the body first 
with the ball cutter, working with the piece 
upside down. Carve bulges for the eye and 
mouth. Then tum the piece back over 
and with the tapered drill make the fins 
the same way as the petals in flowers. The 
drill is inserted at the edge of the body 
and a wide sweep made with the drill point. 
Watch the shank carefully so as not to 
widen the point of entrance excessively. 

Loose chips and shavings must be thor- 
oughly cleaned out with a needle or pin 
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2 Yellow cold-dip dye is next applied inside the 
center. A few drops will do; the time the dye ‘ 
. When the tor 


are made with the drill angle somewhat 
greater thon for the petals. Forward thrusts 
cut the points. Storting at the centerline, one 
side is completed first ond then the othe 


before dyeing to avoid dark spots. Insert 
just a few drops of dye with a small brush 
or an eyedropper. After a few seconds the 
dye is rinsed out in water. The longer it is 
left before rinsing, the deeper the color 
will be. A velvetlike finish can be obtained 
by dropping in a little aluminum, bronze, , 
or gold dust before the dye is applied. 
The opening in the back can be filled 
with plaster of Paris or dental plaster. The 
latter gives a hard white finish, but has 4 
to be used quickly as it hardens rapidly. 
This irregular white spot can be covered 
in jewelry by cementing over it a cup from 
an earring or thumbtack. Be sure the cup is 


3 With the work turned over and watched through 

the top, the spiral drill comes into play. It 
i the edge of the covity ond held at 
@s flat on angle os possible (about 25 deg.). 


r 


‘ond works longer th 
can be dyed or, as here, left o frosty wi 


of smaller diameter than the flower so it 
will not show when viewed from the front. 
Larger pieces can be backed with metal 
covered with a sheet of opaque plastic, or 
cemented to any surface that will set off the 
design. 

In making earrings, if you get an earring 
screw with a peg in the cup, you can fill 
the cup with the plaster also. Insert the 
peg in the plaster in the hole, wait a few 
seconds till it starts to harden, wipe off the 
excess plaster forced out from under the 
cup, and you will have a perfect bond. 

‘When carving leaves, don't be afraid to 
work the drill about to form wrinkled edges, 


‘one petal is finished and a second begun, 
ried, withdrawn with slight 
je to round the end, and then 


to form a notched petal tip. 


8 The finished do ith yellow center, wi 

petals, and green leaves, Seen from any edge, 
the carving has thre nal depth. 
The covity beneath moy be filled or covered. 


overlaps, and other realistic details. You 
can form two or more layers of leaves, one 
above the other. Occasionally try carving a 
leaf at right angles to the others so it will 
be seen end-on through the top of the block. 
Such variations will help you create forms 
that look as lifelike from the edges as from 
the top. Buds and the smaller flowers may 
also be carved at various angles. 

Don’t overlook surface carving for less 
emphatic elements that serve as back- 
grounds to deep-cut motifs. Ferns, grasses, 
and seaweed are suitable subjects. Other 
flower forms, ranging from forget-me-nots 
to thistles, are only variations of the same 
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techniques. You can get patterns from 
illustrations in seed and bulb catalogs. 

Butterflies involve symmetrical carving, 
and it is best to make an outline drawing of 
the wing on tracing paper and attach this 
to the underside of the plastic with water- 
soluble glue (don’t use model-airplane or 
household cement, which may dissolve the 
plastic). Insert the spiral drill along the 
front line of the wing, starting about 1/16” 
away from the centerline. Watch the shank 
of the drill as closely as the tip, so that 
you don’t cut across the body centerline; 
the drill will readily chew away too much 
there if you let it. Half the wing can be cut 
in a higher plane to overlap the other. 

Take special pains, following the pattern 
closely, to get both wings the same. Then 
turn the work over and, with the spiral drill 
held as flat as possible, touch it at the 
centerline to form the tapering body. You 
can, of course, add wing spots, patterns, 
antennae, and so forth. 

Birds are begun with a ball-carved body 
and head. The beak is made with a touch 
of the spiral drill, and wings are similar to 
petals except that the forward edge may 
curve. To form this curve with the spiral 
drill, make the first thrust to the wing tip 
with the entering point at the wing root 
some distance back of the edge. Withdraw 
and swing the drill slightly before advanc- 
ing it to form the first feather edge or point. 
The drill thus lies tangent to an arc that 
forms the curve.—Hanny WALTON. 


loisy center, the body of this fish is 
the ball cutter. Scales are added with 
es of one side of the end mill ot on angle, 
and a bulge forms the The spiral drill is 
fins ond toil, sweep upward at 
les ore the work of the ball tool. 
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OUTER PETALS AT LESSER ANGLE 


LEAVES AT DIFFERENT 
ONE CUT ABOVE THE NEIGHTS OVERLAP. 
OTHER FORMS, 

FoLDe! 


LEAVES 
wing, 


sTE ON T1SSUE-PAPER 
=F TRACING AS GUIDE 


BUTTERFLIES 


‘HEAD 
CUTTER, CARVING 


WINGS & TAIL 
AT ANGLE 


Kerchief Box 
Contrasts 
Wood Tones 


Worxinc with a maple turning and 
odd bits of walnut or mahogany, you 
can make a modern handkerchief box in a 
single evening. 

Bandsaw the maple to form a T-shaped 
blank for the lid, and scribe 3” circles on 
the end of the projections as a guide for 
rounding the back. A pivot jig used with 
the sanding disk will speed shaping. It con- 
sists of two uprights spaced to receive the 
T-blank and nailed to a baseboard. The 
blank is pivoted on nails driven through the 
uprights and centered in the circles. Hold 
the jig against the sander table and swing 
the blank up and down until it is rounded. 
Make a template for the curve at the front, 
rough with a chisel, and shape on the sander. 

‘An auger bit with the square shank and 
part of the screw point removed is a handy 
drill-press tool for hollowing the lid. Set 
the depth stop for X” above the table and 
bore holes close together. Finish with a 
chisel, a twist drill in the corners, and a ro- 
tary file, if available, for smoothing. 

Make the base somewhat oversize and 
trim flush with the lid after hinging. Rout 
out grooves to receive the four sides, which 
are simply butted at the corners, and as- 
semble with glue. The ornamental balls are 
turned hemispheres. Recess the lid for them 
with a circle cutter, finishing with a router 
bit. Use small brass hinges.—E. M. Love. 
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Good lines moke this boot eosy to handle. Its hull is o single sheet of surplus aluminum alloy. 


Snip Yourself a Boat from Dural 


Here’s a durable, lightweight dinghy 
you can make with tin snips and a 


few other common hand tools. 
By John D. Noble 


Tus is one type of homemade boat 
that calls for neither laborious planking 
procedures nor the tricky fitting of plywood 
panels, The skin of this dinghy is a single 
sheet of .051” aluminum alloy, widely avail- 
able in surplus outlets at present. Construc- 
tion time is surprisingly short, and the cost 
is well below that of comparable boats built 
in the conventional manner. 

While boatbuilding experience isn’t 
needed to produce a shipshape job, you will 
‘want to exercise the careful attention to lay- 
out and forming that’s essential to all good 


166 ropurar science 


sheet-metal work. Tools will be no prob- 
Jem; you can get by with little more than 
a pair of good tin snips, a hand drill, prick 
punch, hammer, saw, plane, screwdriver, 
and small wrench. 

Obtain a 5’ by 12’ sheet of 61SO alloy 
about .051” thick for the shell and standard 
1” lumber (13/16” net) for the framing. 
‘Use air-dried hardwood, if you can get it, to 
minimize the risk of warping. All screws, 
bolts, and fittings should preferably be brass; 
failing this, get hot-dipped galvanized hard- 
ware. Steer clear of cadmium-plated parts. 

Clear out enough floor space to take the 
sheet with ample working clearance, cover 
the floor with enough opened newspapers to 
make a protective pad, and roll out the 
dural. Lay out the centerline and sufficient 
6” squares for scribing the curves shown in 
Fig. 2. Locate and prick-punch all holes, 
but don't drill any until you have carefully 
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crosschecked the locations. Then drill them 
and cut the curves. 

‘A bending jig for shaping the bow is 
shown in Fig. 3. Place the dural sheet on a 
couple of sawhorses, bolt it in the jig, and 
bend by turning the crank slowly until the 
metal is brought to approximate shape. Re- 
move the jig and bolt the two forward points 
together temporarily. Don’t attempt further 
forming at this time. 

Saw out, sand, and insert the stem in the 
fold of the dural bow, as in Fig. 4, holding it 
in place with a bolt, two screws, and wash- 
ers. Dip the bolts, screws, and washers in 
‘oofing cement or a similar sealing compound 
just before insertion. Excess can be removed 
with alcohol. Make sure also that both keels 
are coated with the sealer where they come 
in contact with the dural, and coat as well 
the attaching screws. 

Figures 5, 6, and 7 show the construction 
of the bulkhead, frame, and transom. All 

* must be symmetrical about a vertical center- 
line. The transom sealing strip, which may 
be felt, roofing paper, or several thicknesses 
of cloth, should be saturated with sealing 
compound. Place the transom on the keel, 
pull the skin up, and fasten temporarily at 
top with one screw on each side. Then place 
and secure the frame and bulkhead the same 
way, as in Fig. 8. The bulkhead may need 
to be leaned slightly forward or aft to al- 
low the skin to form a graceful contour. Re- 
inforce the frame with a temporary batten. 
Then screw the skin to the bulkhead and 
frame, driving the screws 4” apart, and to 
the transom, setting the screws 2” on centers. 
These screws, of course, should also be 
dipped in sealer before driving. ‘The tran- 
som has an outboard-motor mount. 

‘A method of laying out and cutting the 
gunwales from three hardwood strips for 


each side is shown in Fig. 9. Brads driven 
in at intervals parallel to the skin will indi- 
cate the cutting angle for the saw. Splice 
blocks are used under the joints to stiffen 
them. Space screws about 6” apart. Q 
The seats and their supporting parts are 
next installed, as in Fig. 1, which also 
shows the construction and installation of 
the floor and its supports. The center sup- 
port strip may need to be planed down 
slightly to allow the flooring to rest on all 
three points of support. No center support 
is required forward of the center seat. All 
wood parts below should be cleaned and 
varnished before the flooring is installed, 
Varnish each floor board as it is put in, and 
allow ¥” space between boards 
Sand, clean, and varnish all the remaining 
wood parts, and varnish also all metal parts 
within the area forward of the bulkhead, 
Before installing the forward deck, utilize 
the space under it as a buoyancy chamber, 
filling it with empty paraffined-cardboard 
milk cartons. Rinse the cartons thoroughly 
and seal the lids closed. If still more buoy- 
ancy is desired, the space below the transom 
seat may be closed off and used likewise. 
Install the decking next, allowing the 
after ends of the deck boards to extend 6” 
beyond the bulkhead. Scribe an arc of 60” 
radius along the after edge of the deck, and 
cut along the scribed line with a compass 
saw. Sand all edges, and varnish the ex- 
posed surface (the underside of the boards 
should be varnished before installation). 
Cut, varnish, and screw on the two gusset 
plates at the stern. If %” waterproof ply- 
wood is available for the deck and gusset 
plates, considerable weight will be saved. 
No finish is needed on the duralumin, 
though it may be enameled if a color is pre- 
ferred. END 
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FIG.& FIG. 9- GUNWALE STRIPS 
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| KEEPING the 


CELLULOSE TAPE 


PAPER CLIP 


makes on excellent storter 
tape not used in a dis- 


‘An ordinary paper 
for cellulose or mo 


penser. Insert part of the clip under the end and 
press the tape tightly back on the roll. Lift the pro- 
truding port of the clip to start the tape. 


Need space for your ironing board? 
can make use of the distance from ki 
work tal ads cut off act os dowels at 
fone end of a two-by-four crosspiece, and a sliding 

It does the job at the other. Small wooden blocks 
on the underside of the board keep it from sliding. 
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your clothesline from blowing out of the 
‘2 clothes pole, drill '2” holes across the 
pole os shown. Press in a split-type clothespin. 


W” DOWEL WITH 
SLANTED KERFS 


Kitchen knives will stay shorp lon! 
rub ageinst each other in your knife box or drawer. 
Sow kerfs ino hordwood dowel located os shown 
will keep the blades separated and upright. 


Jj, such os ore uted for baby 
lor products, are hard to empty 
completely. If the metal rim on top keeps you from 
getting your full money's worth, press in the top, 
turn over the can, and cut out the bottom with one 
of the newer type of clean-cutting can openers. 


a 


i, 


af 
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CUT EDGE AND 
BEND DOWN 
ALTERNATE SECTIONS 


Falling leaves won't clog your rain gutters if you 
make wire-mesh covers. Cutting and bending alter 
nate sections of the wire insures a nonslip fit. 


Ya BRUSH ON EACH SIDE 


With this shoe cleaner placed neor # 
visitors will find it easy to wipe th 
entering. Two old scrub brushes 
fone in Rolf and mount the thre 


door your 
yet before 
‘ore used. Sow 

ana bore. 


Desk and dresser drawers often become so crowded 
that items on top press up and catch against the 
inside of the rail. When this happens it is difficult 
to open the drawer without wrinkling some of its 
contents. A wood block or tin strip fastened os 
shown will slide the high objects down and clear. 


Even with the chimney in place, the fragile mantle 
in a kerosene mantle lamp will often be domaged 
if you must transport it between buildings. A length 
of stovepipe will help protect it from the 


SECTION 
OF PENCIL 
(LEAD REMOVED) 


Ordinary hexagonal lead pencils can be used ino 
pinch as expansion plugs when you have to locate 
wood screws in a plaster wall. Cut a pencil into 
%" sections and push the lead out. Drill the wall 
snug fit for the pencil lengths. Then drive in 
the screws, which will split ond expand the wood. 
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Punch Holder. When you have a large 
number of nails to set, or must prick-punch 
many layout points, you'll work faster and 
more accurately with this punch holder, It's 
merely a strip of sheet metal with a broad- 
ened end, this end curved around the punch 
while the narrower part of the strip is 
shaped for the fingers.—J. A. WALKER. 


el 


Pilot Tap. The end of a tap ground to 
the diameter of the tap drill will start 
threads straight in the work. The pilot must 
of course be concentric with the tap body, 
so it should be formed with a tool-post 
grinder while the tap is mounted between 
lathe centers. Back off the first threads with 
a hand grinder to get a starting thread. 
Worn taps prepared in this fashion may be 
used for starting threads to be finished with 
new taps. A set of pilots in the common 
sizes is a shop asset.—THEopone KaNaxos. 
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rovising V-Bloeks. If, when 
drilling small round stock, you need a V- 
block in a hurry, get a hex nut the work will 
just slip into, and cut it in two, The threads 
in the nut will tend to hold the work. For 
cross drilling threaded work, use a nut with 
a thread that matches that of the work as 
closely as possible.—C. W. Woonson. 


For Inside Measurements. That 
battered old steel rule in the bottom of your 
tool box can be converted into a handy set 
of short rules for measuring inside recesses 
or other hard-to-reach places. 

Break the rule into several different sizes 
and discard kinked and rusted portions. Se- 
lect pieces that are slightly oversize and 
carefully grind the metal down to the di- 
mension lines. To get down into a recess, 
grip the rule with a pair of locking tweezers 
or a small pin vise. 


Tap-and-Die Rack. Here's a shop 
fixture that reduces to its simplest form the 
problem of selecting the right die, tap, or 
tap drill for any job. A few strips of lumber 
of varying width are nailed together in steps 
as shown. The widest piece, at the bottom, 
is bored for the dies; holes should be shal- 
lower than the dies 'so that enough metal 


Putting Old Reamers to Work. 
If you've ever tried to file a long strip of thin 
metal without producing the high and low 
spots that almost always show up in hand 
filing, you'll appreciate this use for worn-out 
spiral-flute reamers. The tool may be made 
of any reamer worn undersize, preferably 
one that is ¥” or more in diameter. If a cut- 
off wheel is available, cut it to a length of 
about 3”—roughly half shank and _ half 
fluting. 

To dress a strip of brass, aluminum, or 
other soft sheet metal, clamp a fence to the 
drill-press table so that the cutter will re- 
move about 1/32”. With the reamer 
chucked short in the drill, feed the metal 
along the fence against rotation, using the 
lowest spindle speed. The finished piece will 
require only a touch of an abrasive cloth to 
remove the remaining tool marks. Work 
close to the chuck to minimize chatter, 
but vary the cutter position for extended 
runs.—HERBERT PFISTER. 


projects for an easy grip. On the next step 
drill holes for the shanks of matching taps. 
Make two holes if both plug and bottoming 
taps are used. The top strip is for the tap 
drills. A backing piece, high enough to pro- 
tect the projecting drills, is also recom- 
mended unless the rack is fastened to a 
wall.—Watten E. Burton. 


Cutting Oil. When you have pork for 
dinner, ask your wife to save the fat that 
drains off. This lard base is a top-notch 
lubricant for all metal-cutting operations. 
Reaming, threading, and cutting are made 
smoother, and require less power than with 
ordinary oils. The fat will harden, but just 
brush it on and let the friction of the oper- 
ation melt it—Joun A, BLaKen. 


kanpwooo aLock 
SQUARED AND SLOTTED 
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Block Transfers Measure- 
ments. When carrying measurements 
from one surface to another, as, for example, 
around a piece of angle or channel stock, a 
block of wood will help you to transfer the 
lines quickly and with great accuracy. The 
block, made of hardwood, should be care- 
fully ‘squared and slotted. Make up one for 
each type of stock used. 
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Work measured on the bench, The left hand holds 
the micrometer, and the right turns the thimble. 


A typical 1" micrometer with ratchet, Readings are 
token from graduations on the sleeve and thimble. 


Keep Your Micrometer on ItsToes 


By J.C. Magee 


Que accurate measurements, to plus 
or minus .0002”, are possible with a 
standard micrometer if it is handled intelli- 
gently and treated with care. Being a pre- 
cision instrument, a micrometer—or microm- 
eter calipers, to use the full name—won’t 
tolerate abuse. Even if you use yours only 
rarely, you'll find it worth while to exercise 
all the caution necessary to keep its accuracy 
unimpeachable. 

Many makes are now equipped with a 
ratchet—essentially a tiny spring clutch— 
by which the thimble is turned against the 
work, This ratchet slips when the spindle 
is in contact, so that only optimum pressure, 
controlled by the ratchet spring, can be ap- 
plied to the screw. Comparatively few ex- 
perienced machinists use the ratchet, most 
preferring their developed sense of “feel.” 

If you use a micrometer only occasionally, 
you may prefer to stick to the ratchet never- 
theless. So long as you are consistent, you'll 
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probably get accurate readings. It isn’t wise, 
of course, to shift from ratchet to feel and 
back again, especially when measuring parts 
of the same assembly. 

The old-timer’s sense of feel can be at- 
tained only through practice, and naturally 
it remains reliable only through constant 
use. Probably the surest way to get the prac- 
tice is by continued measuring of objects 
of standard size, such as accurate plug 
gauges, gauge blocks, or the check gauge 
usually furnished with the micrometer. 
Make each setting entirely by feel, without 
looking at the reading, and then check the 
results. If your readings are on the plus 
side, the pressure applied is too light; if on 
the minus side, it is too great. If they vary 
from plus to minus, more practice is indi- 
cated. Consistently correct ones will mean 
you've mastered micrometer feel. It’s al- 
ways vital, of course, that the micrometer 
frame be held at right angles to the surfaces 
in contact with anvil and spindle. 

The micrometer should, of course, be set 


To odiust for occurate 
touched to the anvil 


VERNIER 


THIMBLE 


20 VERNIER SCALE 
LAID OUT FLAT 


olzeesoze6o 


SLEEVE 


00" "075" “012"+ “o008"= .1875" 


How to read o mike. Experienced users mentally 
divide thimble markings to read between os close 
 .0002". Vernier scales (below) do it for you. 


accurately at zero; that is, when the spindle 
touches the anvil a zero reading should be 


indicated, Adjustment varies somewhat, 


but on most micrometers it is done with a 
small spanner wrench furnished with the 
instrument. Clean all dirt from the measur- 
ing faces and bring them together carefully 
with the same pressure used in measuring 
work; then insert the wrench in the small 


in the left hand when, pouble 
‘and the micrometer in the right. Press the frame 
ogoinst the polm while setting the spindle, 


Meosuring lothework. The micrometer is held in 


ind and the thimble turned by the left. 


the right 
OF course the lathe must be fully stopped. 


hole in the sleeve and turn the sleeve until 
the zero lines on it and the thimble match 
exactly. To check the result, close the 
spindle by feel a few times. 

A compensating nut on the end of the 
sleeve can also be adjusted with this span- 
ner wrench to take up wear in the microm- 
eter thread, but extreme care must be used 
to avoid damage. Turn the nut just enough 
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to remove all play and still maintain a 
smooth running fit in the spindle. The thim- 
ble must be taken off before the adjustment 
is made. 

Small work should be held in one hand 
and the micrometer in the other with the 
frame pressed to the palm by the third fin- 
ger, as in a photograph. Round work should 
be measured squarely across a diameter 
and in several places. After one reading, 
rotate it slowly with the micrometer slightly 
open, and close again for the next reading. 
Hold the micrometer square to the axis. 

On lathework, leave the micrometer in 
place while the reading is being made, to 
eliminate all possibility of the spindle slip- 
ping. The frame is held in the right hand 
and the thimble turned with the thumb and 
first two fingers of the left. Never hold the 
micrometer close to the work while the lathe 
is coasting to a stop. 

The lock nut, for locking the spindle at 
a given reading, should be used cautiously. 
Occasionally it comes in handy, but long- 
continued use at one setting wears the anvil 
and spindle unevenly, For production re- 
peat work, fixed gauges are preferable. 
However, if your micrometer anvil and 
spindle surfaces do wear, you can retum 
the instrument to the manufacturer for re- 
pair. If you feel equal to doing the job your- 
self, a micrometer lapping kit can be pur- 
chased that will include instructions. 

If treated with care, your micrometer will 
give accurate service for years. Wipe it 
occasionally with a clean, oily rag to pre- 
vent rusting from perspiration. If you carry 
it in coveralls or a shop apron, keep it in a 
swing pocket so it won't fall on the floor 
when you bend over. It will pay to keep 
the instrument in a clean felt-lined box 


the palm of the hand will 
jeter quickly without denger 


cate threads. 
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when not in use rather than let it lie around 
on the bench with tools. 

When you are in a hurry, don’t hold your 
micrometer by the thimble and swing the 
frame around to open or close it. The thim- 
ble can be quickly turned by running it 
across the palm of one hand, which also 
gives it support, Never jam the spindle 
against the anvil or the work. When the 
micrometer is put away leave at least 4” 
opening between the anvil and spindle. 

If you want to mark your micrometer for 
identification, it's best to have your name 
engraved or written with an electric pencil. 
Stamping it on the frame may cause dis- 
tortion, 

Micrometers come in standard sizes des- 
ignated by the largest opening, such as 1” 
2”, 3”, and so on. Usually only the last inch 
is measured in thousandths. A combination 
micrometer with interchangeable anvils is 
shown at right below. It will measure from 
zero to 4”. 

Learning to read a micrometer is fairly 
simple. The screw has 40 threads to the 
inch, so one revolution moves the spindle 
1/40” or .025”. On the sleeve there are 40 
divisions, each representing one turn of the 
spindle, or .025”, Every fourth division is 
marked, meat . y’, 300”, and 
so on. The thimble has 25 divisions, each 
a twenty-fifth of a revolution, or .001”, In 
addition, it is possible to interpolate be- 
tween marks on the thimble to obtain read- 
ings in ten thousandths. 

Some micrometers also have a vernier 
scale. When no graduations on the thimble 
line up with the line on the sleeve, the line 
on the vernier scale that coincides with any 
line on the thimble is read to take the meas- 
urement to the fourth decimal place. END 


Extra anvils for this 4" combination micrometer 
bring small work up to the spindle. Only the lest 


inch of ony measurement is read in thousandth 


Wheels of vorious widths ore held upright in the 
slots, with cleorance between for grasping them. 


The slots are cut quickly by lowering the block 
conto the sow by means of two temporary handles 


Grinding-Wheel Rack Is Sawed from Solid Block 


Ts concave-slotted stand for a set of 
grinding wheels can be made in part of an 
evening by a method as unusual as the pro- 
ject is practical. You will need a saw blade 
of the same diameter as your grinding 
wheels, Select a suitable hardwood block, 
or glue it up from two thicknesses, and 
square to the required dimensions, ing 
the grain along the grooves to be cut. 

Lay out the slots on the end grain, leaving 
finger width between, and screw temporary 


ho knurling 4rd 


handles to the bottom at the end-grain 
edges. Clamp a fence to the table at right 
angles to the blade and 7/16” from the 
blade edge when the table is set for a 14” 
cut, Lay a straightedge along the blade and 
mark the fence for blade width, 

Now lower the block on the saw, using 
the layout lines as a guide, Make outside 
cuts first; then clear out between, Sand and 
finish, Add rubber feet at the corners to 
prevent slipping—Wit. Tuomas. 


Supported on the rest, the holder steadies the 


‘ond keeps the fing from burns and scrap 


Lathe-Bit Grinding Holder Protects Fingers 


Brrs used in a lathe tool holder are often 
awkward to sharpen on a grinding wheel 
when their shanks become short. However, 
with a handle tumed from scrap brass or 
steel, they can be ground easily and more 
accurately, and at the same time the fingers 
will be at a safe distance. 

The holder shown was turned to %” at its 
greatest diameter and cut off at a length of 
4%”, but the dimensions should suit the hand 
of the user. After shaping, a square hole was 


put in the end to take the bits. Since a set- 
screw will hold the bits, a round hole will 
suffice, but a square one is much neater and 
is easy to make, especially in brass. A simple 
method is to scribe a %” square on the tool 
end and centerpunch it at the corners and 
middle. The corners are first drilled to re- 
quired depth with a 1/16” or other small 
drill, and then the center is drilled &” to the 
same depth. Squaring with a small file com- 
pletes the job. 
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Hollow Tiles Make Doorsteps 


Fittep with cement to which dry color 
has been added, hollow tiles can be used 
for mosaic-type doorsteps and even terraces. 
Lay the tiles just as you would bricks or 
stones, placing the hole ends up and apply- 
ing mortar between to provide firmness. 
Then fill with the colored cement, using 
either all one color or two or more colors in 
a definite design arrangement. 

Various colors for cement can be ob- 
tained as dry powders. Mix in with the dry 
cement before adding water —Bos Dowxen. 


Holder Contains Complete Set 
of Records Used in Program 


‘Tite can be saved when guests arrive to 
hear your latest records if the playing pro- 

ram is arranged beforehand, An ideal 
holder from which the records can be taken 
in the order they are to be played is merely 
a square board with a dowel inserted in the 
center. For a neat job; the edges of the 
board may be chamfered, and for an ad- 
ditional refinement, the board can be painted 
and felt glued on the bottom to protect 
the table surface on which it is set. The 
arrows show finger holes on two sides that 
permit you to take off a whole set of records 
at one time if they are to be transferred to 
an automatic record changer. 

Glue in the dowel permanently, or leave 
it removable for storage of one or several of 
the holders.—Lanny Monmus, Jn. 


RusBER 


BX Shield Forms Can Spout 


Cowratnens, such as 1-gal. cans, are 
sometimes more convenient to use if 
equipped with a flexible spout. A 9” or 12” 
length of the armor from BX cable is ideal 
for the purpose. Remove the cover from the 
can opening, cut a hole of the required size 
in it, and solder or braze the shielding in 
the hole—Donaxp REIsER. 
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Drawing Instruments Pop Up 


Spoxce rubber glued into the individual 
instrument compartments will provide you 
with a handy pop-up carrying case. The 
handle of each drawing instrument will 
spring partly out of its depressed compart- 
ment as soon as the lid is raised, making re- 
moval possible without the necessity of 
prying with fingernails Tuomas TRatL. 


Spot Heater Makes Jig Unnecessary in Bending Plastic 


Wuen heat is applied only to that part 
of a strip of plastic that is to be bent, form- 
ing jigs won't be necessary for many proj- 
ects. This spot heater, operating on house- 
hold current, is a heat-resistant glass tube, 
such as a boiler water gauge, through which 
is inserted a length of coiled nichrome wire. 
It is mounted in holes in two upright as- 
bestos sheets. Additional wire, connected 


Flashlight 


Oup flashlight cells, too weak for regular 
duty, make handy emergency lamps or in- 
structive toys for youngsters. Drill the hole 
for the bulb undersize and distort with pliers 
to form a threadlike socket. Tape the cell 
on to make contact with the bulb, and press 
the dimple or stand the cell on end to put 
on the light.—Mmes Kucxux. 


in series, is wrapped on a third asbestos 
board set in a grooved base. Stretch the 
coiled wire in the tube to reduce the heat, 
which should not cause the wire to glow. 
The best surface heat is 400 to 600 deg. 
‘At 550 deg. 1/16” plastic can be softened 
for bending in 37 seconds. Plastic %” or 
thicker should be heated first on one side 
and then the other.—E.t S. E1sennanp. 


Manxixc the fuse boxes in a home to 
identify the circuits they control will save 
a lot of time spent in hunting when a fuse 
blows. Ordinary white chalk serves, but 
white paint lasts longer. Check the circuits 
first by having someone note those affected 
as the fuses are unscrewed or switches in 
the boxes opened one by one.—H. Lreren. 


aucust 1947 179 


SHUTTER SPEED 


DOTAGE RING 


View Finder Marks Center. 
Illuminated cross hairs, called by the maker 
a “markfinder,” incorporate the principles of 
aircraft gunnery in the view finder of the 
new 35-mm, Argus. The device enables the 
photographer to spot the center of his pic- 
ture immediately. It is particularly suitable 


— FILM TAKEUP 


MARKFINDER” 


APERTURE ING 


for action shots, where the cross marks can 
pick up and follow a moving object to help 
stop action, Three lenses, two mirrors, and 
a reticle plate are used in the finder, The 
camera has also a behind-the-lens shutter 
that permits removal of the lens without 
exposing the film, 


Three-in-One Photo Funnel. A 
novel plastic combination funnel made by 
Eastman for pouring liquids into either 
large- or small-mouth bottles is intended to 
be a timesaver in the darkroom lab. The 
funnel is in two sections that can be used 
separately or fitted together with the spout 
of one in the bowl of the other. 
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IMuminating Your Timer. At- 
tached to the top of a darkroom timer with 
masking tape, a small neon circuit tester 
will make the dial visible in its soft, red 
glow. The dim light is not bright enough 
to fog even panchromatic film if screened 
to avoid direct rays. Neon testing lamps 
can be plugged into 115-volt house current. 


Eeccentrie Lens Mount. You can 
double the vertical and horizontal adjust- 
ment range of a lens used on a removable 
lens board by mounting it off center. This is 
especially advantageous with wide-angle 
objectives that are used at short extensions. 
To permit centering for normal work, the 
lens should be mounted off center the same 
distance the lens front can be raised, With 
lenses of longer focal length, take care to see 
that the bellows will not cut off any of the 
image.—Auvin J. Brautr. 


Clamp-On Camera Support. A 


X”-20 tripod screw brazed to the frame of 
a small C-clamp provides a lightweight sup- 
port that is easy to carry when a tripod 
would be inconvenient. The camera may be 
attached directly, but framing and compos- 
ing is easier if a tilt-top tripod head is 
screwed on first—Ricuanp C. THompson. 


v Film Reminder. When sev- 
eral types of film are used, markings cut 
from the ends of film packages and slipped 
in the accessory clip will show with what 
kind the camera is loaded. Tape will hold 
such a tag to a camera having no clip. 


Flash-Bulb Tester. A pilot lamp in 
a pocket-size flash-bulb tester lights up when 
a good bulb is inserted, thus eliminating the 
danger of missing a shot because of a dud 
bulb. The tester is operated by a battery. 
Tt will test any flash bulb, including both 
bayonet-base midget and standard screw- 


base types. 
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Darkroom Doctoring 
Saves Photo Paper 


By Robert Wortham 


Ras than discard enlargements that 
just miss being satisfactory because of 
some error in the making, why not remedy 
the defect by employing redevelopment or 
reduction? While these procedures do not 
replace burning in or dodging, one of them 
frequently offers an alternative or supple- 
mentary means of control to bring a print up 
to snuff, Properly used, they will keep a lot 
of projection paper from the wastebasket. 

In many instances where an area of a 
print has a washed-out appearance because 
of overexposure in a part of the negative, 
local redevelopment will produce a more 
pleasing tonal range than if the area is 
burned in during enlarging. Until discover- 
ing redevelopment, I had always relied upon 
burning in to correct this fault, but more 
often than not several sheets of paper were 
wasted before I had a good print. 

With redevelopment, the worker has com- 
plete control of tone and gradation at all 
times, and progress of the development can 
be observed and halted when a good print 
has been produced. Moreover, small areas 


Overexposed under the enlarger, this print come 
up too dark in some areas and much desirable de- 
toil was lost. Instead of discarding such prints 
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that may be difficult to burn in lend them- 
selves well to spot redevelopment. 

The requirements for redeveloping are 
simple. In addition to the customary trays, 
set up a fourth near your safelight. If you 
intend to use local control, leave the tray 
empty and place a small graduate of rede- 
veloping solution near by. Ordinarily, this 
solution may consist of 1 part stock de- 
veloper and 3 parts water, but if your 
regular developer is faster than 90 sec. when 
diluted 1 to 2, make the solution 1 to 4. 

If you are working with a negative that 
has a washed-out area or one where there is 
little detail, as in a cloud portion, expose the 
print for the best overall tone and place it 
in the regular developer for the specified 
time, Then, after 20 sec. in the short stop, 
place the print in the empty tray and begin 
the intensification. 

Small areas can be intensified by apply- 
ing the solution with a small brush or the 
fingers. Work it into the emulsion with a 
circular motion, dipping often into the grad- 
uate for fresh developer. The image should 
come up rather slowly, allowing ample time 
for inspection. The more briskly the print is 


+ ++ Save them by using a reducer. Here is the 
int after n reduced. Details ore 


a vas be 
now seen in the leaves ond the girl's face 


rubbed with the fingers, the faster the image 
will intensify, for heat generated by the fric- 
tion speeds up the developing process. This 
is a trick long used by commercial finishers 
to bring up a thin area. 

When a large area requires treatment, it 
is better to place the solution in the tray and 
dip in the part of the print that you want to 
strengthen, holding it at an angle so none of 
the solution reaches the fully developed 
part. Keep the print in motion to assure 
even gradation of tone with no sharp breaks. 

Reduction, the direct opposite of rede- 
velopment, also will save many prints. It is 
particularly useful in the case of prints that 
have been overexposed under the enlarger. 
Many amateurs pull such prints before com- 
plete development has taken place, but this 
practice results in a muddy photo. A better 
method is to leave the print in the de- 
veloper for the full period, fix and wash it, 
and then place it in a tray of reducer. Main- 


Redevelopment of a washed-out aree saved this print from the wastebasket. Compare it with the one below. 


= 


When token from the original developer, the print 
lacked detail in the upper Iefthond corner. After 
possing through the stop beth, the print was 

under @ sofelight and diluted developing 
wos worked into the light area with the fingers. 
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A brush gives you better control when 
‘areas are to be reduced. Reducing sol 
be made from such household bleaches as Clorox. 


tain the reducing solution at about 68 deg. 

Many commercial reducers are available, 
but you can make your own from one of the 
household bleaches sold under such names 
as Clorox, Hypro, Purex, etc. Stir X oz. of 
the bleach into 32 oz. of water. This “soup” 
should reduce a fairly dark print in about 15 
min, It may be best, however, to check its 
speed on a few test strips before trying a 


For local redevelopment, 
solution and rub the ar 
Heat generated by fri 


print, since the various brands of bleach 
differ in strength. 

As in redeveloping, you can use the re- 
ducer for spot control of small areas or you 
can immerse part or all of the print, In local 
reduction, I often use a No. 1 spotting brush, 
for this makes it easier to restrict the re- 
ducer to the desired area. After reducing a 
print, fix and wash it again, END, 


Radio Parts Used in Building Paa-Tilt Head 


Scnap parts from an old radio provided 
most of the material for this pan-tilt head. 
The entire cost was a dime spent for a 
screwdriver that serves as the handle. 

The base is an old bakelite dial with a 
brass flange. This flange was threaded %”-20 
underneath for the tripod screw. Resting on 
the ” verti shaft that serves as the pan- 
ning axis is a pulley taken from a radio con- 
denser shaft, its setscrew replaced with a 
theostat shaft and knob as a locking device. 
Two binding posts of 5/16” hexagonal brass 
attached vertically to the pulley support the 
horizontal shaft. 

For the top assembly, a camera-mount 
screw was fitted in a brass plate. Under this, 
two angle pieces were bolted parallel to the 
axis and two small blocks were soldered be- 
tween. After its end was cut off, the screw- 
driver was threaded to function as a set- 
screw against a horizontal shaft that gives 
the tilting action—Lzonanp J. Bocert. 
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Flat Stops Squeak in Hinge 


Wuen there is no clearance between a 
hinge pin and socket, a door sometimes 
squeaks even when properly oiled. File a 
flat on such a pin for its entire length, and 
then replace it in the hinge. The flat not 
only conducts oil all the way down the 
hinge but also retains a small reserve to 
lessen the need for frequent oiling. 


dar Rings Identify Plants 


Ganpen plants that 
require special foods, 
insecticides, or the like 
can be identified by 
rubber jar rings. Place 
the rings over them 
as they show above 
ground and let them 
= grow on through the 
=. opening.—T. Nicuots. 


TINTING INTERIOR WHITE, II 


PenataNenr colored decorations are pos- 
sible in wood with common wax crayons and 
an electric burning pencil. The outline is 
drawn on the wood freehand or traced with 
carbon paper and then burned in with the 
electric pencil. Color with crayons and melt 
the wax colors into the wood with the bu 
ing pencil for results such as that shown in 
full color on page 112, For large surfaces 
a flatiron can be used. 

‘A burning pencil with a narrow, flat point 
works best, but a rounded point can also be 
used satisfactorily. For softer effects, the 
burned outline may be omitted. 

The same method can be: employed for 
decorating leather.RaLru S. WILKES, 


[PAINTING] 


Yellows: Tint with chrome yellow light and a small amount of raw sienna. Venetian 
red and a trace of lampblack may be used with the yellow for tint variations. 


Pinks: For a light rose, add equal amounts of raw sienna and Venetian red. For medium 
rose, use 8 parts rato sienna to 1 part Venetian red. For peach, use chrome yellow 
orange with traces of Venetian red and lampblack. 


Orchids: For a salmon, add 3 parts chrome yellow orange, 2 parts Red Lake, and a 


trace of Indian red. For coral, add 3 parts Venetian red and 1 part Red Lake. 
Lavender can be obtained by adding Red Lake, and this is turned into lilac by 
using a bit of ultramarine blue. It becomes orchid if the Red Lake and ultramarine 
are used in proportions of 3 to 2 with a trace of Indian red. 


NOTE: Start with a fat or interior semigloss or gloss white of the quantity needed for the jc 
and stir it thoroughly. ‘Then mix small amounts of each off color with a litle turpentine to fluid 
sistency. Add oil colors, a little at a time, to the white, stirring thoroughly’ after each addition. Be 
‘wary of using too much Color; tones are easily darkened, but they cannot be made lighter without waste. 
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The versatile tuner-receiver, In the background is PSM's hi-fi amplifier, which will be described next month 


LIST OF PARTS 


Working into @ single dynamic speoker, the tuner 
becomes a complete, better-than-average receiver. 
It separates stotions shorply, has ample room vol- 
ume, and its fidelity and tone are excellent. 


PSM photor by HUBERT LUCKETT 
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Tune In on fligh Fidelity 


This TRF unit can be used 


amplifier or as a self-sufficient high- 


with an 


quality radio receiver. 
By Edward Blanton 


OUND systems, like chains, are only as as 

good as their weakest parts. Here is 
really strong beginning for that high-quality, 
high-fidelity system you've been planning 
to build—a tuner or receiver that will give 
you perfect, undistorted reception of every 
note sent out on the air by your local 
broadcasting tions. The set pictured at 
the left is a complete radio receiver. Used 
alone, it will give excellent frequency cover- 
age and ample room volume. It may also 
be used with an amplifier as part of a more 
powerful and elaborate setup. Next month 
PSM will publish a design for an amplifier 
that will do full justice to the pure sound 
of this tuner. 

But before you start, note the phrase 
“local broadcasting stations.” A tuned radio 
frequency (TRF) circuit such as is em- 
ployed here allows the full signal to come 
through to the detector stage. It does not 
have the tendency of the superheterodyne 
to clip the side bands of broadcast signals, 
often eliminating the high-frequency re- 
sponse. The disadvantage of TRF is that 
it lacks the ability to pull in and sharply 
separate distant stations. What this adds 
up to is simply that this tuner is recom- 
mended for those who live in or near metro- 
politan areas and who do most of their 
listening to nearby transmitters. For remote, 
rural listeners, a superhet tuner will prove 
more advantageous. However, if the sta- 
tions are close by, you needn’t worry about 
the selectivity of this set. Its three tuned 
circuits give plenty of separation between 
stations even in radio-crowded areas. 

Primary and secondary windings of the 
antenna and RF coils are inductively 
coupled, and, in addition, the windings of 
the two RF coils are coupled through small- 
capacity condensers built into the units. 
This construction allows a flat band of 


frequencies to pass through to the detector 
stage. All coils are shielded. 

To do justice to the full-frequency re- 
sponse, an infinite-impedance detector cir- 
cuit is employed. As can be seen in the 
diagram, the output from the 6SF5 detector 
is taken from the cathode rather than the 
plate of the tube. This design, better known 
as a cathode follower, requires no plate by- 
pass condensers, which usually dampen the 
high notes; linearity of such a detector is 
straight from the lowest to the highest tones. 

But again, the increase in fidelity is not 
achieved without cost. While a cathode 
follower passes a signal faithfully, it adds 
nothing to its strength, and another stage 
‘of amplification is therefore needed, This 
stage is built around the 6V6-G' 

When the set is connected as an inde- 
pendent receiver, the 6V6 acts as a pentode. 
Flicking two switches changes the unit to 
a tuner and modifies the tube connections 
to those of a triode. This reduces the out- 
put, all of which is not now needed, and 
which might overload the amplifier. As a 
receiver, provision is made for the use of 
a dynamic speaker with a 1,500-ohm field. 
In order to change over to tuner positio 
it is necessary to make contact across the 
field-coil terminals and also to achieve a 
compensating voltage drop. This is accom- 
plished by R12 and $2 when the latter is 
in position B. Still another change is need- 
ed: when the set is used as a receiver, 
two terminals of the four-prong speaker 
socket are connected to the output trans- 
former of the dynamic speaker. As a tuner 
the set feeds directly into an amplifier, so 
the transformer terminals must be shorted 
to complete the circuit. The shorting con- 
nection is made by a jumper plug (indi- 
cated by the broken lines in the socket 
diagram) in which the corresponding prongs 
have been wired together. 

In order to keep the unit self-sufficient, 
separate power supply and filter systems 
are employed in this tuner and the forth- 
coming amplifier. This results in slightly 
higher parts cost but makes the units com- 
pletely independent for all future uses. 

Layout isn’t critical, but you will note 
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Top view of the chassis. Jumper plug replaces the dynamic-specker plug when the 
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in the photographs that the three basic sets 
of components—RF, power supply, and de- 
tector-audio—are grouped and placed at 
maximum distance from each other. Espe- 
cially in a circuit of this sort where detec- 
tion and amplification give such faithful 
reproduction of the signal that passes the 
RF stages, it is important that stray pickups 
be held to a minimum. In addition to spac- 
ing, therefore, shielded conductors are used 
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in the antenna lead and in the plate con- 
nections of both 6SK7 tubes as well as in 
the grid lead of the 6V6. 

To use the set as a receiver, plug in a 
dynamic speaker having a 1,500-ohm field 
coil, tum S1 to the position marked “re- 
ceiver,” and $2 to position A. Connect an 
outside antenna to the insulated jack, and 
ground the chassis to a water pipe. 

Should you want the set to feed an am- 


't critical, but try to keep space between components that might couse interference, 


Sy 
° 
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plifier, reverse the positions of both $1 and 
S2 and replace the speaker plug with the 
jumper described above. Run a single- 
conductor cable with a braided external 
shield from the binding posts to the input 
connections of the amplifier. The braided 
shield of the cable, of course, goes to the 
grounded terminals at tuner and amplifier. 

‘A parallel line from the 115-volt supply 
is brought out to a separate socket on the 


chassis. By connecting it at a point beyond 
$3, in parallel with the transformer pri- 
mary, S3 will then serve as a master switch, 
An amplifier may be plugged into this 
socket and turned on or off by the switch 
mounted on the tone control of the tuner. 
This arrangement will facilitate housing of 
the multiple units in a cabinet, since all 
controls on the amplifier can then be preset 
and left in fixed positions. END 
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Houses Wired for Sound. 
Builders of new homes can solve 
the problem of selecting appro- 
priate radios and phonographs by 
having these units built right into 
the structure. The installation pic- 
tured at the right was engineered 
by Reeves Sound Studios, New 
York, and consists of a single ampli- 
fier and record player and as many 
built-in loudspeakers as required. 
A portable tuner can be plugged 
into one of the several outlets pro- 
vided, and programs may be heard 
over any or all speakers, 


Pocket-Size Ohmmeter. To pro- 
vide radio, electrical, and auto repairmen 
with an instrument for making quick pre- 
liminary tests, chiefly as a basis for estimat- 
ing repair costs, Sylvania has announced a 
0-to-10,000-ohm meter housed in a pencil- 
like case. It uses a standard penlight cell. 


Snap-In Socket. 
A low-loss, high-insu- 
lating tube socket made 
by American Phenolic 
Corporation has only to 
be pressed into a pre- 
punched chassis hole to 
be automatically held 
without springs or 
screws. 
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Mandie Talkies Coming Up. 
‘Among the new items scheduled for com- 
mercial production is the two-way portable 
shown above. The 4-Ib. communicator has 
a range of approximately seven miles. Halli- 
crafters engineered the set; exterior design 
is by Raymond Loewy Associates. 


Nylon Grommet. 
This newly developed 
strain-telief bushing 
locks a cord securely as 
it passes through a 
metal chassis. External 
stresses can't be trans- 
ferred to the electrical 
contacts on the other 
side of the grommet. 


No Calking Needed. 
Small plastic boats made by 
the Winner Manufacturing 
Co., of Trenton, N.J., are 
said to have double the im- 
pact strength of craft of con- 
ventional construction. Com- 
pound curves at the bow im- 
prove the appearance and i 
crease the speed. Since the 
hull is molded as one piece, 
there are no seams to require 
seasonal calking. Color is 
molded in. The boats are 
made in three lengths—10’, 
12’, and 14’. The latter can do 
40 m.p.h. with a big outboard. 
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Propeller Has Variable Pitch. 
A new outboard-motor propeller introduced 
by the Paul Bunyan Bait Company, of Min- 
neapolis, can be quickly adjusted to any one 
of four settings to provide that best suited 
for the boat and load. Models are available 
to fit most outboards. 


Anchor Is Also a Cooler. Made of 
sisal and easily folded for carrying, a bag 
produced by Aleraft, Ine. of Bronxville, 
N.Y, is intended to serve two purposes. It 
may be loaded with stones as an anchor for 


small boats, or bottles and canned goods 
may be placed in it and lowered into the 
water to cool. It holds 25 Ib. of stones. 


P= 


Barometer in Anchor Design. 
Intended for either desk or wall use, this 
barometer has a simplified dial to make it 
easier to read the instrument and interpret 
its indications. As in other barometers, one 
hand serves as a reference for the deviation 
‘of the other to show whether pressure is 
rising or falling. For desk use, the anchor 
stock at the top of the dial is swiveled 
around 90 deg. to support the barometer 
at an angle. For wall use, it is tumed 
parallel to the instrument, as above. 


aucusr 1947 IS! 


Gravity turns the overshot wheel. Water-carrying buckets on one side overbalance the empty ones opposite. 


Building an Overshot Wheel 


Besides furnishing power, it brings an 
old-time air to its surroundings. Here 


are plans for a 5’ wheel. 


Part Five 
By C. D. Bassett 


FTEN seen beside a picturesque rural 
mill, an overshot water wheel possesses 
two excellent characteristics—considerable 
mechanical efficiency and easy maintenance. 
Many have remained in service for decades, 
and now lend a nostalgic charm to their 
surroundings, 
Operated by gravity, the overshot wheel 
derives its name from the manner in which 
water enters the buckets set around its 
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periphery. Pouring from a flume above the 
wheel, the water shoots into buckets on the 
down-moving side, overbalancing the empty 
ones opposite and keeping the wheel in slow 
rotation, 

Since such a wheel may be located near 
but not actually in the stream, it offers end- 
less landscaping possibilities for a country 
home where a stream with sufficient flow 
is available. If a site on dry ground is chos- 
en, the foundation may be constructed dry 
and the water led to the wheel and a tailrace 
excavated, With very little effort, the scene 
may be turned into an attractive garden 
spot, the wheel becoming both a landscap- 
ing feature and a source of power. 

It should be noted, however, that an over- 
shot wheel is practical only for a small-ca- 
pacity output. How much power it will 


produce depends upon the weight of water 
the buckets hold and its radius, or lever arm. 
Expressed in another way, the output de- 
pends upon the weight of water transported 
and the height, or head, through which it 
falls while in the buckets. For maximum 
efficiency, the wheel must use the weight of 
the water through as much of the head as 
possible. Therefore, the buckets should not 
spill or sling water until very near tail water. 


Power Increases with Width 


Although of simple construction, an over 
shot wheel is cumbersome in size. For this 
reason, before attempting to build one be 
certain you have the facilities to move and 
lift it into place when completed. Also allow 
yourself plenty of working floor space. It 
must be understood, too, that such a wheel 
is a sizable project and requires a lot of 
material and time. Extreme care in cutting 
and assembling the parts is not essential, 
however, because the wheel, operating at 
slow speed, need not be accurately bal- 
anced. 


Accompanying this article are drawings 
that illustrate the construction of a small 
wheel suitable for a water head of 6’ 3”. 
The wheel itself has a diameter of 5’, leav- 
ing a flume head of 15” to propel the water 


into the buckets. As shown Jn the table at 
the bottom of page 195, you may build the 
wheel to give a power output ranging from 
% hp. to I hp. at 10 rpm. All dimensions 
remain the same except the width, the horse- 
power increasing as this is increased, For 
% hp., the wheel should be 15 31/32” wide. 
For 1 hp., it should be 31 29/32”. Before 
deciding on the wheel size, you'll want to 
make a survey of the power available in the 
stream (PSM, April and May ’47). 

Virtually ail large wheels are built with 
wood or steel arms, as in the drawing below, 
and have a shroud plate only around the 
outer edge, but you may find it simpler and 
more satisfactory to build the drum-type 
wheel described here. In this case, each 
shroud plate is a disk of &” sheet steel. Each 
disk is braced by a &” sheet steel sole plate 
to which it is continuously welded, by the 
buckets, by one of the two large diameter 
A” steel hub flanges to which it also is con- 
tinuously welded, and by the long hub it- 
self, 


Large Sheet Required 
If preferred, the shroud plates may be 
made of wood, If so, care should be taken 
to bolt them securely to the hub flanges. 
Bushings pressed into the wood for the bolts 


+ 
FLUMEHEAD 


For highest efficiency, the buckets must carry their load olmost to fail water before beginning to spill. 
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will give the wheel a longer life expectancy. 
Sheet steel for the disks may be ordered 
direct from several large steel companies 
in case your local supply house is unable to 
furnish it. Ordinarily, such steel comes in 
standard 48” widths, so you may have to 
weld together two or more sheets to get the 
required 5’ diameter, using either a butt 
weld or a backing plate. This will produce 
some distortion or ripple, as will the weld- 
ing on of the numerous clips required. So 
long as distortion is local, however, and the 
main lines of wheel and shaft remain true, 
this will do no harm, 
‘© After the sheet has been prepared, scribe 
a 5’ circle on it and cut it with the cutting 
flame of a gas welding torch. With ordinary 
care, this method should give sufficient ac- 
curacy. Vent and drainage holes should be 
drilled as indicated around each disk to les- 
sen corrosion within the drum. 


Good Buckets Important 


The buckets are the most important ele- 
ment of the wheel. To give maximum effi- 
ciency, they must be formed so that the 
water ‘enters smoothly at the top of their 
travel and remains in them until just before 
they reach the bottom. For this reason, the 
bucket form indicated on the facing page 
should be followed faithfully. Either sheet 
metal or wood is an acceptable material, but 
metal is better suited to cold climates, since 
wood is damaged when absorbed ‘water 
freezes. Because the buckets are subject to 
wear from the water and sediment that it 
carries along, you may want to install them 
80 they can be easily replaced. 

In laying out and making wooden buck- 
ets, follow these steps: 

Using a common center, strike off two 
arcs, one with a 21%” radius and the other 
with a 2 6” radius. Then draw a radius 
line intersecting these arcs. 

From the point where the radius crosses 
the inner arc, measure 2%” farther along the 
line and mark the point E. 

From the point where the radius crosses 
the outer are, draw a chord 10%” long and 
from the new point where this intersects the 
outer are draw a line to point E. You now 
have the inner trace of the bucket. 

Take a piece of the bucket stock and lay 
it along the upper edge of this inner trace 
and draw a line representing the thickness 
of the stock. Repeat this along the outer 
edge of the inner trace, and you have a cross 
section through the bucket. Cut your stock 
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accordingly, making the length equal to B 
in the table of dimensions. 


Steel Buckets Require Jig 


Steel buckets are only slightly more diffi- 
cult if you follow these steps: 

Using a common center, strike off two 
arcs on a piece of plywood, one with a 21%” 
radius and the other with a 2’ 6” radius. 

Draw a radius line and then a tangent to 
the inner arc, making it vertical to the ra- 
dius, From the point of tangency, measure 
5” along the tangent. Mark this point. 

Using this mark as a center, strike off an 
are with a 5” radius. This is part of the in- 
ner trace of the bucket. 

At the point where the original radius line 
(Step 2) crosses the outer arc, draw a chord 
10%” long, and at point F where this chord 
intersects the outer arc draw a new radius 
line. Also at point F measure off 15 deg. 
below the new radius and draw line FG 
11%” long. 

Then, using G as a center, strike an are 
with a 11%” radius. This forms the rest of 
the inner trace of the bucket. 

Cut the plywood along this line and along 
the lines that form a quarter ellipse. Using 
this as a pattern, cut several more quarter 
ellipses from scrap. Nail these to stretchers 
to make a bending jig around which the 
buckets may be formed. 


Weld Wheel Parts 


Welding of the various parts of the wheel 
produces an exceptionally strong construc- 
tion, After getting together or making all 
the required parts, begin the assembly by 
welding four clips to each end of the hub 
sleeve. Then weld the required number of 
clips to the shroud plates for the sole plate, 
and weld the shroud plates to the clips on 
the hub sleeve. After welding both hub 
flanges to the shroud plates and the sleeve 
with a continuous weld, attach the sole plate 
to the clips on the shroud plates with No. 8 
self-tapping screws. Also weld the sole 
plate to the shroud plates with a continu- 
ous weld, and the bucket-support angles to 
the sole plate. 

Attach wooden buckets to the supports 
with %” No. 10 roundhead wood screws, and 
then drill holes 2” from centet to center 
through the shroud plates for 1%” No. 10 
roundhead wood screws. If you use steel 
buckets, rivet or screw 10 clips to each side 
of each bucket and attach the buckets to the 
angles with No. 8 self-tapping screws. ‘Then 
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Increasing the width of the wheel will boost its horsepower output. All other dimensions remain the some. 
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drill holes through the shroud plates in the 
way of the clips for the same type of screws. 


Lubricate Bearings Well - 


Using locknuts and washers, fasten the 
hub sleeve to the shaft with two %” by 4%” 
bolts, placed at right angles to each other. 
Two bearing mountings having 2%” renew- 
able liners with shoulders should be bolted 
to the foundation. Place shims about %” 
thick under the bearings. 

Standard bearing mountings, variously 
called pedestals or blocks, may be bought 
complete with wick oiler or cup oil reservoir 
and with built-in  self-aligning features. 
Standard bronze bearing metal liners or in- 
serts likewise may be bought from any 
machine component supplier. Babbitt liners 
are equally satisfactory. 

Although the wheel turns slowly, it is 
heavy and will be running almost constau 
ly, so good lubrication of the bearings is es- 
sential, To this end, care should be taken 
to insure that the bearing liners are finished 
to the correct fit. Porous inserts or inserts 
containing graphite are excellent for this ap- 

lication, but may cost more than regular 
varing inserts. 

It is important that the foundation be car- 
ried deep enough so that water falling from 


the buckets will not undermine it. Avoid 
a long flume if possible, in order to keep 
the construction as simple as possible. 
Strengthen it along its entire length with an 
exterior frame and support it well from dam 
to wheel with pipe uprights. 


Sluice Governs Wheel 


The sluice gate may be located at any 
convenient place along the flume. Since it 
is the governing mechanism of the wheel, its 
installation should be anything but slipshod. 
If it is installed at an angle as on page 195, 
water pressure will keep it at any desired 
position. If installed vertically, some mech- 
anism, such as a rack and pinion, should be 
provided to keep it in place. 

Adjust the sluice so that the buckets will 
run one-quarter full. This will give a wheel 
speed of 10 rp.m. If the buckets are 
allowed to run more than one-quarter full, 
the efficiency of the wheel will drop for two 
reasons. Because of the increased speed, 
centrifugal force will throw water from the 
buckets. They also will begin to spill before 
approaching tail water. Although this prac- 
tice does waste water, it may be profitably 
employed during a freshet to increase the 
power output, for at such times the excess 
water would be wasted anyway. END 


As the headweter rises or falls, the sluice gate may be adjusted to meter the correct flow to the wheel. 
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Rack Holds Boring Tools 


Your brace can be kept near your hand 
drill in a rack like that shown above. Bevel 
both the backplate and block toward the 
wall so the brace can’t fall off. If you have 
both a breast drill and a hand drill, the 
lower rack may be notched on the sides 
instead of the front in order to accommodate 
them.—James A. Ricuanps. 


Cleated Roof Board Anchors 
Hook Supporting Scaffold 


One way to support a scaffold from the 
sloping side of a roof is with cleated oak 
boards tied fast to a chimney or some other 
solid projection on or near the roof. The 
one shown has a bent U-shaped iron in the 
end that fits lightly against the inside of the 
gutter to prevent slipping when weight is 
shifted on the scaffold. 

Threaded ends on the “U” with nuts and 
washers on both sides of the board provide 
a means of adjustment so none of the weight 
of the stage will be put on the gutter. Un- 
less you have means of forging iron, it may 
be necessary to have a blacksmith bend the 
side curves in this piece and also shape the 
iron to which the anchor rope is tied. 

Drill crosswise through both ends of the 
main board and drive rods through to pre- 
vent splitting —Hanotp R. Tenreny. 


Wing Nut Clamps Hose Stand 


‘Tas Y-shaped stand made from two un- 
equal lengths of 1” by 1” stock will hold a 
garden hose for spraying. A bolt equipped 
with a wing nut is inserted for a clamp 
about 3” from the end. Bevel the bottom of 
the short piece and screw or bolt it firmly to 
the long one. Push the long end into the 
ground up to the crotch.—Haroip Epstein. 
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Sharing the Weight. With a pulley 
and thumbtack on the handle of a hammer, 
you can demonstrate the mechanical advan- 
tage a pulley gives. Attach a rubber band 
to a nail in a wall, tie a cord to it, pass the 
cord over the pulley, and hold the end even 


with the tack (left above). But hook the 
cord to the thumbtack, and the rubber band 
stretches far more, This is because half the 
weight was supported by your hand in the 
first case. Rubber bands give clues to me- 
chanical laws by making stresses visible. 


Rubber-Band Models 


Tug-of-War Paradox. Do two 
teams exert more force on a rope than one 
team would alone? Try it with a rubber 
band and two cords tied to it and passed 
over pulleys. Hold one end of the band and 
note its stretch under the weight of a salt- 
cellar tied to the cord. Now tie on a second 
saltcellar and let its weight pull against the 
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first. The stretch will remain the same be- 
cause the second saltcellar merely replaces 
the pull of your hand. 

While demonstrations with rubber bands 
show at a glance which forces are greater 
than others, the stretch of rubber is too 
erratic to indicate the exact amount of the 
forces exerted. 


, 


Principle of Pulleys. Attach two 
matched rubber bands to the ends of a cord 
passed over a single pulley and exert force 
on them with a ruler. They will stretch the 
same amount, Rig a second pulley into the 
setup, as at center above. When no force is 


exerted on the ruler, there will be no stress 
on the bands, and consequently they will be 
of equal length. But pull down as at the 
right, and the force exerted by the movable 
pulley will be greater. Such a system is said 
to have a mechanical advantage of two. 


Show Laws of Mechanics 


ension Engineering. When is 
ge safe? Tie two matched and equal 
bands together and fasten a light weight at 
their juncture. Cut a strip of paper to the 
unstretched length of one band. If you hold 
the bands so that they are vertical and 
parallel, the weight will hardly stretch them 
at all, but if, as at left above, you spread 


them at a small angle, the stretch increases 
perceptibly, If the bands are spread so they 
approach a straight line with each other, 
right, the same weight produces a vastly 
greater stretch. In back-vard hammocks or 
great steel suspension bridges the same 
principle applies: the more the suspending 
cords droop, the less strain there is on them. 


aucust 1947 199 


flame when ignited. Crude 


Mineral cil is broken down like petroleum in this 
do Bunsen burner. The wing-tip flome spreader 

of the test tube ot left. driving off gas and 

scoping from the jet in the side neck will burn with a bright 
nt our most important source of hydrocarbons, containing as it 


comes from the ground several dozen—most of them liquids, but some gases and solids, 
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Chemists Build with 


llydrocarhons 


By Kenneth M. Swezey 


FFEW of us may recognize hydrocarbons 
by their technical names, but they are 
really the most familiar, plentiful, and use- 
ful of organic chemical compounds. As the 
chief constituents of coal, petroleum, and 
, they supply nearly all the fuel 
eat and power. Like molecular 
blocks, they form the starting point for 
synthesizing dyes, drugs, explosives, plas- 
tics, nylon, synthetic -rubber, and other 
modern marvels of the chemical laboratory. 

‘As the name suggests, hydrocarbons are 
composed of hydrogen and carbon, Be- 
cause of the ability of carbon atoms to link 
up with other carbon atoms to form chains, 
rings, and more complex molecular struc- 
tures, hundreds of different hydrocarbon 
compounds are known. A few of the simpler 
ones can be experimented with your home 
lab. 

Hydrocarbons fall into several distinct 
series, the chief of which is called the par- 
affin series becauses many of its components 
are in paraffin. The simplest member of this 
series is the gas methane, which consists of 
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SATURATED HYDROCARBONS. Chemicolly inert, 
molecules of mineral oil and related hydrocarbons 
hold all the hyd: y can, but cracked 
molecules are di hydrogen. Sulphuric 
has no al oil, but reacts with 
residue from cracking and turns it brown. 


one carbon atom surrounded by four hy- 
drogen atoms. Then next comes another 
gas, ethane, consisting of two atoms of car- 
bon and six of hydrogen. In this regular or- 
der—always increasing by one carbon atom 
and two hydrogen atoms—the series contin- 
ues until finally we find giant molecules of 
60 carbon and 122 hydrogen atoms. 

Physical characteristics change uniformly 
as molecular size increases, The first four 
members of the series are gases; the next 
four are components in variable degree of 
gasoline; then follow kerosene, heating oil, 
Diesel oil, and finally heavy lubricating 
oils, grease, and paraffin wax. 

When crude oil, or petroleum, which 
contains dozens of hydrocarbons, is heated 
to about 300 deg. C. and passed as hot oil 
and vapor into the bottom of a high “frac- 
tionating” tower, gas and gasoline are drawn 
off from the upper part of the tower and 
naphtha, kerosene, gas oil, and heavy oil 
from progressively warmer lower sections. 

New techniques enable chemists to link 
light gas molecules in the series to make 
heavier liquids as well as to “crack” heavier 
members to make lighter ones. Gasoline is 


PROGRESSIVE SERIES. Soturated hydrocorbons be- 
long to the paraffin The members start 
carbon atom and 

regular order 


rog 
by olways oddi 
toms. The lightest are gases, the heaviest sol 
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produced by both building up small mole- 
cules and breaking down big ones. 

Though crude oil is generally cracked in 
industry by the use of heat, pressure, and 
catalysts, you can demonstrate cracking by 
the use of heat alone. The apparatus is shown 
in the photo on page 200. Pour 5 ml. of 
mineral oil in the test tube at left and fill 
the upper part with loosely packed steel 
wool. Through a one-hole cork stopper (the 
heat and oil will destroy rubber) run a bent 
glass tube and extend the tube through 
another one-hole stopper to within 1” of 
the bottom of the side-necked test tube 
shown at right. Draw another glass tube into 
a jet and attach it to the side neck with a 
short rubber coupling. The wing-tip flame 
spreader of the Bunsen burner heats both 
the oil and the steel wool above it. 

Start heating gently, and increase the 


saturated hydrocarbo: 


METHANE COMES FROM COAL. Thot this gos 
given off spontaneously can be shown by covering 


owdered coal with water. Methane collects in the 
funnel after several days ond con be burned. 
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One method of forming unsaturated hydrocarbon compounds is by bre: 
Ethylene can be made by taking two from ethane, acetylene by substracting four. 


heat gradually. When the oil boils, white 
fumes will pour into the side-necked tube, 
some streaming from the jet. In passing 
through the hot steel wool, some of the 
molecules of the oil vapor are cracked, or 
broken down, into smaller molecules much 
as they are in commercial gasoline crack- 
ing plants. A match applied to the jet ig- 
nites the mixture of gas, gasoline, and other 
vupors, and they burn with a brilliant flame. 

Hydrocarbons of the paraffin series are 
colorless and show little or no reaction with 
most reagents. In fact, the name paraffin 
comes from the Latin parum, “little,” and 
affinis, “akin.” Shake some pure mineral oil 
with an equal amount of concentrated sul- 
phuric acid, and there will be no discolora- 
tion or other sign of reaction. 

One reason for this inertness is that all 
possible places at which other atoms can 


ing off hydrogen atoms from 


with cone: 
off ethyl gas con be collected by di 
plocing water in on upturned tumbler. 


combine with the carbon atoms are already 
occupied by hydrogen atoms, Because of 
this, members of the paraffin series are 
known as “saturated” hydrocarbons. When a 
paraffin hydrocarbon is broken down by 
cracking, however, there are not enough 
hydrogen atoms available to fill all the places 
on the two resulting molecules. One of these, 
no longer a member of the series, becomes 
an olefin, a type of “unsaturated” hydro- 
carbon. 

Some of these olefins condense in the bot- 
tom of the side-necked test tube when the 
mineral oil is cracked. When a little of this 
residue, or condensate, is shaken with con- 
centrated sulphuric acid, the unsaturated 
olefins react immediately with the acid and 
become dark brown. 

Methane is sometimes called “marsh gas” 
because it is the gas formed by decaying 
vegetable matter in marshes and stagnant 
pools. It also issues from coal seams and, 
mixed with air, has been the cause of mine 
explosions. Most important is its occurrence 
as the chief constituent of natural gas. 

"o show how methane is given off slow- 
ly and spontaneously by coal, heap a large 
handful of finely pulverized coal in the 
bottom of a large can or jar of water and 
place an inverted glass funnel over the 
coal, Attach a glass jet to the end of the 
funnel by means of a short Jength of rubber 
tubing. Prepare the apparatus by sucking 


REDUCING ACTION OF ETHYLENE. Rose-colored 


potassium permanganate it reduced, or robbed of 
‘oxygen, when poured into a glass of ethylene gos. 
The reaction turns it colorless. 


up water to fill the funnel tube, and close 
off the rubber with a pinchcock. After sev- 
eral days, the methane gas will rise from the 
coal and drive some of the water from the 
funnel. Open the pinchcock and ignite the 
gas. It will bum with a hot, pale flame. 

Unsaturated hydrocarbons are obtained 
also by breaking off hydrogen atoms from 
members of the paraffin series. The gas, 
ethylene, C,H, comes from taking hydro- 
gen from ethane, C,H,. Ethylene helps 
make illuminating gas luminous, helps to 
ripen fruit, and is an anesthetic and a re- 
ducing agent in chemical synthesis, It can 
be made by heating ethyl alcohol with sul- 
phuric acid. 

Pour into a 500-ml. flask 20 ml. of 95- 
per cent ethyl alcohol (denatured alcohol 
will do) and 50 ml. of concentrated sul- 
phuric acid, Add 10 grams of powdered 
pumice or anhydrous aluminum sulphate 
to help the reaction. Shake thoroughly, and 
then support the flask on an asbestos-cen- 
ter wire gauze. Close with a two-hole 
stopper having a thermometer in one hole 
and a bent delivery tube in the other, Heat 
to 155 deg. C. and, after the air has been 
displaced, collect several jars of gas by 
upward displacement of water. Pour a weak 
solution of potassium permanganate, acidi- 
fied with a drop of sulphuric acid, into a 
jar of ethylene, and the reducing gas will 
rob the rose-colored solution of oxygen and 
turn it colorless. 

The still less saturated gas acetylene, 
GH;, is produced when four atoms of hy- 
drogen are broken off a molecule of ethane 
or two hydrogen atoms off an ethylene mole- 
cule, This is the gas commonly made for 
lamp use by decomposing calcium carbide 
with water, and sold in cylinders as the 
fuel for oxyacetylene torches, 

Since the two carbon atoms are able to 
hold four more of some other element, the 
gas enters actively into many chemical 
reactions. This can be shown by generating 
it in the presence of chlorine, or gas from 
%” of sodium hypochlorite solution (house- 
hold chlorine bleach) in the bottom of a 
large beaker. Add a little hydrochloric acid 
to release the chlorine and cover the beaker 
loosely with cardboard. 

After several minutes, remove the card- 
board and sprinkle a little calcium carbide 
into the solution. Bubbles of acetylene will 
break through the surface, and as each 
mixes with the chlorine it reacts violently 
and bursts into flame. END 
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Carpeting under the glass will keep it from slipping. Score with a single firm stroke of the cutter. 


How to Glaze a Window 


O™ of the cheapest tools to buy is a 
glass cutter; in use, it can be one of 
the most expensive. Everyone has occasion 
at some time to replace broken glass in sash, 
French doors, and picture frames. You 
needn't have any trouble doing a workman- 
like job if you follow a few rules and 
acquire the simple knack necessary. 

To replace a broken pane, remove all the 
old glass, including slivers clinging to the 
putty. It is best to wear gloves for this to 
avoid cutting your hands. Then take out all 
the old putty with a chisel. If it is too hard, 
a hot soldering iron will sometimes soften 
it. Examine the sash corners, and if they 
appear weak strengthen them with small 
metal angle braces. Measure for the glass, 
allowing 1/16” to %” total clearance. 

A glass cutter must be sharp. Dip it in 
turpentine and try it on a scrap piece of 
glass from the old pane. The new glass must 
be dry and not cold. Lay it flat on an even, 
firm ‘surface. Professionals put carpeting 
under it to keep it from slipping. An uneven 
surface may cause the glass to crack under 
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the cutter. Use a pad of newspapers if you 
have no carpeting. Chalk the underside of 
the straightedge to prevent slipping, 

Dip the cutter again and take one even 
stroke, beginning about 1/16” from one 
edge. Never go over a scored line; it ruins 
a wheel. If the cutter skips, recut the blank 
spaces without going over the previous cuts. 

Place the scored line directly over the 
edge of the bench with the waste over the 
edge, and break with a quick snap. Try the 
glass in the sash and, if it is a little large, 
undercut the rabbet with a chisel. Don’t try 
to trim the glass. 

Prime the rabbet with paint so it won't 
absorb the oil from the putty. Then make 
a bed of putty and lay the glass in it. Tap 
in two glazier’s points on each side fairly 
near the corners but not evenly spaced, and 
add more putty, beveling with a putty 
knife. Use only a good grade of putty con- 
taining one part white lead, four parts 
whiting, and linseed oil, or make your own. 
Outside paint may be substituted for the 
lead and oil.—Dexter W. ALus. 


Tips on Glass Work 


CUTTER WHEEL 
REVOLVES SLOWLY 


Remove hardened old putty by running @ chisel 
jengthwise and parallel to the rabbet. If gloss is 
too big, undercut the rabbet in the same way. 


Sharpening a Cutter 

Gass cutters must have a keen 
wheel to be of any service, A dull one 
can be sharpened easily on a fine-grain 
emery wheel. 

Grind off a bit of the holder so the 
cutter wheel will touch the stone. Hold 
the cutter at an angle that permits the 
wheel to tum slowly as it is ground. 


Drilling Holes in Glass 


BRASS TUBE 


Top in glatier’s points with the edge of a chisel 
held flot. Don't put them too tight against the 
glass. Space them unevenly at the corners. 


Corren or brass tubing chucked in 
the drill press is effective in drilling 
glass. File notches in the end. Use a 
rubber cushion under the glass and 
build a clay dam on it to retain turpen- 
tine and grains of carborundum or 
emery. Start drilling with light pres- 
sure. When half through, drill from 
the other side to finish. Another way, 
below, is to use a tube with a saw cut 
across one end. Fill the tube 2” deep 
with abrasive 


Smooth off and bevel with o putty knife, keeping 
the edge of the putty back even with the robbet. DRILL-PRESS TABLE 
1¢ pone clean after the putty hardens. 
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He’d Give His Shirt 


S LONG as he can find an old shirt, some 
worn-out pajamas, or a ragged linen 
sheet or two, Harrison Elliott is never both- 
ered by paper shortages. He makes his own 
—and especially fine paper, too. Close friends 
like nothing better than to receive a box of 
his paper as a gift. 

The process Elliott employs originated in 
China about the year 105 A.D. and was the 
only method in use until the invention of 
paper machines in 1798. Elliott has been 
learning about this ancient craft for more 
than 15 years; he spends all his spare time 
at it. His one-man mill is in the New York 
office building where, during the day, he 
is advertising director for a paper company. 
How he makes paper is shown on this and 
the facing page. Though the product he 
turns out is of high quality, the process is 
too expensive to be of commercial value. 

Elliott has made paper for the Duchess 
of Windsor bearing her own special water- 
mark. But mostly his hobby pleases him for 
the craftsman’s thrill of achieving fine color 
and texture effects from old rags. 


Photos by Joveph Kostin ond J. F. Manat 


Thin films of pulp are formed one at a time on a 
sesh hand mold dipped into the vat. Ex 


of pap 
but the 


replaces the hand mold in commercial practi 
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Some of Harrison Elliott's fine papers. The sheot 
boing displayed was made of pulp from cloth like 
the aHoched somple and tater its color from the 
dye in the cloth. I ing colors are obtained 
from fobrics used in his spare-time poper mill. 


of pulp is transferred from the wire cloth to o 
felt blanket by placing the screen face down on 
the pod ond then toking it up. © pulp sheet 
is inspected and smoothed out on the felt. 


— 


to Make Fine Paper 


Only the best of materials can be used ii 
the finest papers. Here Elliott reduc 


to shreds as 


ct 
@ Aint, step in preparing pulp. 


provides an endless sour 


Several layers of felt blankets, each 
its sheet of damp paper, are placed betw 
plotes ond prepared for the The 


ished 


oper 
form 


Nothing but rags and water go into the vat where 
they ore converted inte, © liquid, fibrous mow by 
the blades of a motor-driven beater. The process 
is watched carefully so the pulp will be mixed to 
exoctly the correct consistency. 


cond blankets sandwiched between the zinc pl 
ore put in a hand press and pressure is applied. 
The amount of pressure brought to bear by turning 
down the screw governs the finish gloss. Texture 
ond watermarks show in the final product. 
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All Hay and 14’ Wide. That's what 
this new tractor mower, the Twin Seven, 
cuts with its double-width floating cutting 
bar. Made in two parts, the bar is said to 
follow the terrain as evenly as a single one. 


It is detachable for road transport. The 
mower is mounted on the rear of a tractor, 
which is run backward, the operator having 
full view of the work. The Mountain Mfg. 
Co., of Murray, Utah, makes it, 


Pumps Grease from Pail. This 
pressure lubricator is designed for using 
light or viscous lubricants direct from a 25- 
Ib. can. It punctures the top close to the 
- rim and is ready for use with the tightening 
of a setscrew. Up to 5,000-Ib. pressure is 
possible. The manufacturer is the Aro 
Equipment Corporation, of Bryan, Ohio. 
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Gate for Electrie Fence. A handle 
for opening the gate of an electric fence 
with safety is made of Tenite. It has a metal 
spring to maintain current contact with the 
fence when the gate is closed. The handle 
is shockproof in wet weather. It is made by 
Accessories. Manufacturing Co., Inc., of 
Kansas City. 


This handsome, compact instrument 
delivers more light to your home screen 
than was ever before possible with any 
2 x 2-inch slide projector . . . brings out 
shades and shadow detail you never 
dreamed existed. 


Fast Lenses and Powerful Lamps . . . snap a 
in ‘onto the screen even in a room 
i elp, at your 


hol, or church, The crisp image shines 
bright throughout, no dingy comers or hot-spot 
center, 


condensers 
and projection lenses are Lumenized (hard- 
coated) to supply maximum light. A new type 
of heat-absorbing glass blocks 85% of the heat 

«and it's one solid piece, which leaves no 
black streaks on the image. 


Announcing the new 1000-watt 


Kodaslide Projector 


Master Model 


for home or auditorium 


theatres and auditoriums, a powerful 11-ind 
4/3.7 Kodak Projection Ektar; for club, church, 
‘or school, two 74-inch lenses—the #/2.3 Ektar 
or f/4 Ektanon; for home shows, two 5-inch 
lenses—the f/2.3 Ektar or f/3.5 Ektanon, 


of lens). 


Keeps Kodachr 
quiet turbine-ty 
three ways—to the | 
tem, and to both sides of the 


Descriptive, full-color folder free at your 
Kodak dealer's . .. Easratan Kova Coat 
Rocuesten 4, N. Y. 


KODASLIDE PROJECTOR, 

Mester Model, plied 

with @ carrying case. Price, 

from $181 to $295, depend- 
19 upon lens selected. 
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~ JOB FOR FILES 


A new back is needed for a plank-bottom 
chair... a drawer or a door sticks . . . 
there’s a saw to be sharpened or a home- 
appliance part to be fitted—jobs like these 
are always cropping up around the house. 
Then, too, there's “the other kind” of jobs: 
those done for the sheer satisfaction of 
creating—like building a working model . . . 
finishing up a workshop project .. . making 
toys and games for the kids. 


Yes, there’s always a job for files. That's 
why it's a good idea to keep a popular 
assortment of Nicholson or Black Diamond 
files on hand. Then, for both hobbying and 
repairing, you can be sure of choosing and 
using The right file for the job. Your hard- 
ware dealer has them—or can get them—in 
cuts, shapes and sizes to meet your every 
need. 


Write tor Free Book, “FILE FILOSOPHY"* 


MIgHGLEAN FILE EO, 
"O19 Acorn St, 


Penton 
Ply 


NICHOLSON 
FILES = 


a ieee | 
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Torch Cooks for Campers 


OvrpoorssteN will find this aleohol-type 
combination blowtorch-cookstove, with ad- 
justable nozzle, handy for camping trips. 
Placed flat, as shown in photo, it is ready 
to cook for two hours. Manufactured by 
Modern Metal Products Co., of Cambridge, 
Mass., the torch develops 2,200°, is non- 
explosive and fits into a pocket. 


i 


Fangs Are Plastic 


Turse realistic gaping jaws are actually 
only plastic bridgework. Made for stuffed 

animals by C. M. Moore Co., of Kansas 
City, Mo., the teeth and jaws are better 
than natural ones, which tend to discolor, 
lose their luster and drop out. 


' 


Fwist.\ts Open 


Fuitl...\ts Closed 


Sex howd quick and easy shaving can be... wit the node 
Gillette One-Piece Razor 


look," feel» bese Gillette Blue Blades =: 


Rarer, 5 Gillette Blue Blades 


‘OU get utmost shaving com- 

fort and convenience with a 
Gillette One-Piece Razor. There's 
nothing to take apart or put to- 
gether. Blade changing’s a cinch. 
‘Twist... the razor opens. Twist 
agaia -»; your blade’s locked in 
To clean, just loosen the 
Rotder, rinse, shake. 
Enjoy the quickest, easiest shaves 


you ever had. Ask for the superb 
at One-Piece 
M 


$950 
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EVINRUDE ‘'ZEPHYR” 


A smooth four in 
“every man’ —bring- 
light motor. perform. 
ance to a new level of 
smooth and spirited action. 
A favorite for powering 
fast dinghies and for aux- 
iliary power on sail boats 
up to 25 feet. Develops 
5.4 O.B.C. certified by 

HP. at 4,000 R.P.M. Write 
for the Evinrude catalog. 


| There's a Four 


performance... in Evinrude’s 
complete line of 3 thrilling 
four-cylinder models! 


If you want a motor developing 5 horsepower 
or more — why not enjoy the extra smooth- 
ness — the extra thrill of performance — that 
are yours with an Evinrude "four"? 

There’s nothing like them — for any boat, or 
any kind of service! No other type of outboard 
motor to match their velvety surge of power, 
their responsiveness and flashing get away! 


See your Evinrude dealer — look for his name 
under “Outboard Motors” in your classified 
telephone directory. Catalog of the complete 
Evinrude line of 7 models sent on request, Write 
for it today—address, EVINRUDE MOTORS, 
5606 North 27th Street, Milwaukee 9, Wis, 


FYMIGIYIF 


FIRST IN OUTBOARDS * 38TH YEAR 


InCanada: Erinrade Motors, Peterboro, Ontario, 


ONGE 
7HAT cuspiony FEEUNG LASTS LONGER WITH MARFaK., 
CUSHIONY 


It’s a grand fe 


ing to work at your hobby . . . the same grand 
feeling you get from your smooth riding, Marfak lubricated car. 

‘A smooth riding car means Marfak is doing its job .. . and 
it sticks to the job for a thousand miles and more. Marfak is 
scientifically designed to cling to bearing surfaces, to resist 
wash-out, jar-out and squeeze-out. Now is the time to see your 
‘Texaco Man and say: “Marfak, Please!” 


THE TEXAS COMPANY Zz 


1s 


Jn: TEXACO STAR THEATER presents the TONY MARTIN show every Sunday night. See newspaper for time ond station 
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NOW TRY 


“Doutleas 


SWEEPING 


Reduce Germ 
Laden Dust 


Eliminate 
Sweeping Compound 


Dustless brushes used with Arbitrin sweep- 
ing fluid eliminate up to 97% of germ 
laden dust and reduce sweeping costs 
20%. Arbitrin fluid, poured into a metal 
reservoi the brush back, filters through 
the tufts and keeps dust down as you 
sweep. Dustless brushes are used in thou- 
sands of schools, factories, offices, stores, 
and institutions. There is a Dustless brush 
to fit your needs. Write for sizes, styles 
and prices today. 


os Adds 
= 
oy, 


Le 


‘2M roputar science 


anopy Is Ready-Made 


INSTALLED in a few minutes over any out- 
side door, a prefabricated canopy that offers 
shelter from rain and snow has been intro- 
duced by the Tel-O-Post Co., Akron, Ohio. 
Ornamental brackets support the « 
structure, finished in white with green top. 


Key-Ring Serewdriver 


Suaren like a key and carried on a key 
ring, the pocket screwdriver displayed above 
always is at hand for use around the home. 
The Screwdriver Key Co., Hollywood, Calif., 
distributes the tool. 


Acta Sie V Pag 
Ghamoton Sack Pings foe model os ensioes sive he same 


performance as regular Champions. Champion 
sulation—Sillment sealed. Alloy needlepoint 
F easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY * TOLEDO 1, OHIO 


Dependable 


AMERICA'S FAVORITE 


‘ 


AIR TRAVEL IS A HIGHLY ORGANIZED AND 
STABLE BUSINESS . . . To handle increased traffic, no 
other form of public transportation has had to expand 
facilities so rapidly. Lost year more passengers were carried 
more miles than ever before, with the finest safety record in 
Girline history—one that compares favorably with any other 


form of public transportation. The use of dependable Cham- 
pion Spark Plugs by most 
should consider when buying spark plugsfor yourcar. Specify 
Champion for better performance—it's America’s favorite 
spark plug. Champion Spark Plug Company, Toledo 1, Ohio. 


ines is a vote of confidence you 


SPARK PLUG 


Low 7 
DEMAND NEW DEPENDABLE 
CHAMPIONS FOR YOUR CAR 


Listen to the CHAMPION ROLL CALL. . . Harry Wismer's fost sportscost every Fridoy night, over the ABC network 
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How ford brakes eliminate 


Old-type brakes use a nutcracker-type pivot. 
‘They have adjustable pivot points using eccentric 
anchor bolts on the bottom pivots, and a spread 
at the top. To eliminate the uneven contacts of 
such a pivot, Ford has developed a completely 
new type of hydraulic brake. 


Ford oversized 

ae brakes 

ave 162 square 

€— 12” > inches of lining 
area, 264 square 

inches of drum area—the 
in their price class. This gives 
you braking areas greater in 
relation to car weight than 
even some of the heavier, higher- 
priced cars. 12-inch cast iron 
brake drums mean greater safety. 
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Wuteracker 


uM 


GUCCLE 


New type Ford brakes are sel/-centering. 
This design allows the brake shoes to float into 
complete contact with the drums for evenly dis- 
tributed contact pressures and increased braking 


efficiency with 15% softer pedal action, And 


they're oversized for greater safety. 


They’ re Self-centering 
Ford's new floating shoe design, 
with fixed anchor and slotted 
brake-shoe pivot, centers the 
brakes against the drum for full- 
lining contact. This gives brakes 
even, long life . . . easier, less 
frequent adjustment. 


Theres a 


They’ re Long-lasting 
Hydraulics. . . Ford brakes 
get their longer life not only 
from their self-centering feature, 
but also from the long-lasting 
cast iron brake drums. With fea- 
tures like these, no wonder "Ford's 
Out Front” for safety. 


in your future 


“oe pies 


WHENAITS AN siaen STARE 


oF 
tz, SP @ 


| 


“The mail must go through”— and does, with, 
the help of today’s AC’s in thousands of mail 
cars and trucks. You can enjoy utmost | 
reliability in spark plug performance by having | ¢, auging Bright Lights 
your spark plugs checked to be sure they Ww - Bs 3 

sack Is 1 these little “multipliers” you can 
are right for today's driving and fuels. | \astly increase the upward range of a GE 
exposure meter. Clipped to the meter after 
the hood has been removed, they use the 
“incident light” method of measu 
sures, The three 


above, measure illumination intensity up to 
700, 1,400 and 7,000 foot-candles, 


Spark Plugs cleaned 
and adjusted “By 
the AC Method"? may 
save as much gas 
as 1 gallon in 10 


Vibration Aids Shave 


Sraicu-ence closeness and safety-razor 
smoothness are claimed for the new Elec- 
tro-Shav. It uses. ordinary safety-razor 
blades, but vibrates them electrically 120 
times a second, producing a cross-cutting 
action. Without electricity, it can be used as 
an ordinary safety razor. It is made by the 
‘AC SPARK PLUG DIVISION - GENERAL MOTORS CORPORATION | H. D. Campbell Co., Rochelle, Ill. 
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Engine wear is mostly parts 
wear. Certain parts, like piston 
rings, are designed to “take” 
the wear and be replaced again 
and again. 

When your car begins to 
smoke, waste oil or lose power, 


it will pay you to install Has- 
tings Piston Rings at once. 
They stop oil-pumping, check 
cylinder wear, restore perform- 
ance. It's the best money you 
can gan spend on your car. 


“Sinise laste 


HASTINGS — 


STEEL-VENT PISTON RINGS 
TOUGH on Oil-pumping GENTLE on Cylinder Walls 
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TDRIVING AN OIL-EATER? 


MORE 
Good Implement Dealers 
Sell Bolens HUSKI 
Than Any Other Garden 
Tractor! 


set of quick-seating Burd 
ston Rings. 
for two free, handy booklets 


‘models — 3 H.P. Gardener — 1 Off to Vacationland 1 

TRE ea BY HULLAUTOMOBILE COMPASS . 
Witelar ond Iiesrated Tierchores | eae Detre ty the siime-prored. ware 
BOLENS PRODUCTS DIVISION Las - y 


FOOD MACHINERY CORP. 
Bolens HUSK! (ge paaemnaetinT 
a crons Washington, Wisconsin 


FOR SAFER DRIVING IN STORMS AHEAD 
ASK YOUR GAS erp bd sid PUT ON FOR YOU 
New "DEADLOCK: 
ANcoRAIN-MASTER 
Windshield Wiper Arms and Blades 


Made in U. 5. A. by 
‘THE ANDERSON COMPANY GARY, INDIANA 


Federal’s Low Price mcwoes 
‘A Highly Corrected 
Enlarging Lens 


plete enlor 
TAX INCLUDED. 
For Faderal's low 


UTICA TOOLS 


FOR MORE TOOL MILEAGE 


UTICA DROP FORGE & TOOL 


CORPORATION 


FEDERAL MAMUFACTURING& ENGINEERING CORP 
UTICA 4, NEW YORK 


ETIEGIY ate of trogen © Bron Dr 
m 
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Hes great new bike 
Esler ATi tolne 
NEW iriigerreser treed LOW P RI C E D 
witizgii 
WHIZZER Pie ae Se 
CSTATION ([peenoee A 
ee So. 
DOUBLES YOUR 
BIKE'S eee 
USEFULNESS shopping eet awHiZ, 


Sarton "Waso 
‘aay! liealfor weekend 
tripe and summer camp- 
fog. Comer in knock 
down package form 


Only 
514.95 


oO Ae: 
FAMOUS CASCO 
POWER WORKSHOP 


New portable all-purpose Electr-O-Tool Kit 
FOR MECHANIC: 
HOBBYISTS, HOME CRAFTSMEN 


‘Works on wood, metal, g! 
if 


See your local bike dealer or order from 


WHIZZER MOTOR SALES CO. 


PONTIAC, MICHIGAN 


literature on request. 
SPECIAL LOW PRICE OFFER 
r 


Still at 
PRE-WAR 
PRICES 


Sea Conc’ ther big vole, Case Elect Powat 
ith 36 accesories In fied steel chest 
50. 
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HOW TO MAKE 
LOOSE FIXTURES 


Hinges, door handles, 


, set in Smooth-On 

1 Iron Cement, do 
not work loose, Mix the cement with water, 
apply it to the hole in which the screw, bolt, 
tang or other part fits, and insert the part. 
The Smooth-On hardens quickly and holds 
the part firmly in place. 


Smooth-On No.1 has been a repair standby 
for over fifty years, sealing cracks, stopping 
leaks, tightening loose parts and fixtures. 
Get it in inexpensive 1%-2., 7-02. or larger 
size at your hardware store. If they haven't 


it, write us. 
REPAIR 


F R E HANDBOOK 


40 pages. 170 diagrams. Simple 
instructions. Tested, short-cut re- 
pairs on home, garage and shop 
equipment. Pocket size. Paste the 
coupon on a postcard and send 
for YOUR free copy today. 


NAME. . = 


Iron Cement of 1000 Uses 
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Steam Fans Its Own Heat 


Sream does double duty in a heater de- 
veloped by the L. J. Wing Mfg. Co., of New 
York. First the vapor is shot through an all- 
steel turbine that drives a fan, Then it is 
piped through a heating unit, and the r 
sulting hot air is blown out revolving vents 
in the bottom by the turbine-activated fan. 
The condensed steam goes back to the boiler 
through an open return system. Advantages 
claimed for the heating system include 
elimination of electric motor, no back pres- 
sure, no packing and no traps. 


Case Holds Camera Aids 


Puorocraruens’ pockets can be a bit less 
cluttered, thanks to a new case put out by 
Eastman Kodak. One of its compartments 
holds a lens hood and adapter ring with 
filter; the other carries three more filters 
in separate leather pouches. 


b 


Snap-on’s BLUE- POINT | BOXOCKETS 
combine socket wrench grip 
with direct ee 


with heads set at a 
ers where an offset 


Straight handle Boxocket wrend 


The 15 


ample clearance from obstructions 
and gives you long, direct, puiling 
‘Add to this the many adv 


angle provides 
ids skinned knuckles 


enings 
end for double duty service. Other Boxocket styles, 3/16" to 3Y¢ 
Available through Snap-on's nationwide, direct-to-user tool service. 


SNAP-ON TOOLS CORPORATION 


8060-H 28th AVENUE . KENOSHA, WISCONSIN 
International Division: Kenosha, Wisconsin, U.S.A. 


XD-6K BOXOCKET SET 


$]]00 


Our local 


MAIL YOUR ORDER 
representative will deliver the set 
fo you. Give business address if 
possible. 
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Cuts Tall Grass and 
Weeds Easily Quickly 


NU- TRIX 


THREAD RESTORER 


Use it Like a File, Fix Battered Threads on 

Bolts, Shafts or Studs, etc., with a Few 

Strokes. 

A Tool Box necessity—8 Tools in one 

No. 1 Nu-trix for 11, 12, 13, 14, 16, 18, 20, & 24 
Thds. per in. 

No. 2 Nu-trix for 9, 10, 15, 16, 20, 26, 28, 32 
Thds. per in, 


ice 2.00 ea. P.P. Prep: 


f. 302- Tih White Eagle R. 
a ‘Kansas City, Kansas 


b= —} 
1 tex | 
1 
| or Check | 
| Wo, 2'Noctix | 
| I 
1 sweet 1 
| I 
eee 


| DOWELS 227s: SAVE 


"SEALED POWER PISTON RINGS 
save oil, save gas, restore original power 
| Send postol for free booklet on oil-saving. 


SEALED POWER conr., DEPT. H6, MUSKEGON, MICH. 


a Good Business 


With the Foley, Automatic Saw Fuer_ you ean 


FOLEY MANUFACTURING CO. 
819-7 FoleyBldg., Minneoy ‘Minnesota 
‘Sead Free Plan on Saw Filing busines, no obligation 


WORLD'S FINEST 


MOTORCYCLE 


SPRINGFIELD, MASSACHUSETTS 
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SMALL EFFICIENT 
SPEED REDUCER 


act, 
Rluminum. Gears, SAE. 65 (Brits 
Gear Bronze” Worm of case ‘hard- 


Sut. Torque capacity 100 inch. pout 
Kvallabie inf -different assem 


$18.56 


Net — Po: 


vine grr be sre to eesy amen 
Fea ieee 


for list, of “'How-To-Do-It”” 
books on practical subjects, 1000's of 


pleased customers alll over the world 


Bet of 50 Atsortea: 
FAAS. aretane be Seay 


LcO. 


‘090, suomi" eseatog, “EL, 
Rpproved. Send tor FREE BOOK. 
TENSION SCHOOL OF LA 
‘michigan Avers Chicago tt 


BUILD YOUR OWN 
POWER LAWN MOWER 


SHOOT LIKE A PRO 


The Camera with z= 
12Professional” Features... 
ind 


Action! Close-ups! 
the Mete ni 
camera with twelve “professional” f 
Streamlined Design! All-metal construction — 
lightweight aluminum—with pebble-grained cover. 
Coated Miniscus Lens! For clear, sharp pictures 
every time! 


psible Lens Mount! Ready for action at the 
flick of the wrist! 

Rotary-Focusing Mount! No special attachments 
needed for close-ups, landscapes, etc. 

Built-in Lens-Shade! Protects pictures from glare! 
Built-in Exposure Meter, Calculator! Makes it easy 
to get proper exposures every time! 

Built-in Synchronized Flash! Get those “profes- 
sional” indoor shots! 

Optical View Finder! See what you're getting be- 
fore you shoot! 

Chamber Loading! Takes standard 620 film in a 
unique chamber-loading device. 

Tripod Socket! 

Square Pictures! 2% x 2% ex) 
nastics —camera never ne 
See the 
‘camera- 


ures mean no gym- 
to be re-oriented! 


feteor at your dealer's today. It's the 


‘bargain of the year at... QALY $15 
Viuvensat [>mera [orrorarion 


NEW YORK CHICAGO “~ HOLLYWOOD 
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RUNNING 
OT WATER 
3 ft Ll 


a F.0.B.ROVERSFORD, PA. 


ty 8” BENCH SAW 


CUTS THROUGH 2°16” 
IDITIONALLY GU: 
for Free Booklet 


DEPT. 200 ROYERSFORD, PA. 


wii MACHINE & TOOL CO. ir | 


PE es AWAT CARDEN TRACTORS. | Tener 
and MOWERS 


DU-ALL’ 


y Gon! Fans, FOLDER NOW! 


5708 Front: 


A.C. CURRENT ANYWHERE! 


Kato Konver n0 
2 


ah standard 


3000 ohm impedance Head 
‘Ait and Signal Cor 

lightweight (only 

Brant 

No. ITAST, Special Per oie 


oy. 
or euthi 


TORNADO 


GAS TORCH 
Vhe Madera Way of Soldering 


‘will heat 


NEW MIDGET ELECTRIC 


7< MARKS THE 
t SPOT waere tHe 


‘\. THIEF WAS TRAPPED 


Plugs into Light 
Socket AC or DC 


X is a smear of dirty oil on 
an AC Oil Test Pad—oil from a car whose 
owner didn't know he needed an oil filter. The 
evidence shows clearly on the white pad. 

You can get this oil test FREE—and in a jiffy 
—at any official AC Oil Filter Service Station 
The attendant simply wipes the dipstick on the 
Pad, instead of a rag, and you can see for 
yourself whether your oil is safe to use. 

Dirty oil is a power thief. It clogs piston rings 
and slots—makes valves stick—hastens engine 


‘wear—wastes fuel and oil—steals more and 
LEARN ELECTROPLATING === 

Every engine needs an oil filter. The AC oil 
ing Business, Part | test will show you why. And the AC Oil Filter 
sufficient. Service Station will show you why the AC Oil 
Making | Filter gives you tops in protection—and why 
tro- | the AC Replacement Element is the one you 


2 176, National City, Califern 
bacadr domuamelae eceapalcad quality replacement elements for nearly all filters. 


$ $ $$ if trained in arc 
welding 


Highly Paid, Uncrowded, Inter 
mmon School 


So see your AC Official Filter Serv 
| tion today and trap the thief that's ste 
power. 


Tlew- rover Electric 


MOTO-SAW 


| — 
| 


FILTERS 


‘AC SPARK PLUG DIVISION—GENERAL MOTORS CORPORATION 
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Tl FREE BOOK " 
NAME. 
ADDRESS. 


\. 
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ozo take welding better 
‘and more profitable 


They're Simplified 


Spray for Weed-Killers 


Fasrenep to a rubber-socketed screw cap 
that fits any gallon jug, two plastic tubes 
and a spray head form a handy device for 
administering weed-killing mixtures to dan- 
delions, thistles and similar vegetable pests. 
The sprayer, which has a shut-off valve on 
the cap, is ‘made by Ray-Craft, Inc., for 
Sherwin-Williams, both of Cleveland. 


i — i 
Cordless Soldering Tool 


Desicxep for work in tight spots, a pen- 
cil-type, cordless soldering tool is being 
made by the Sound Equipment Corp., of 
Glendale, Calif., to fit any size of that con- 
cern’s Kwikheat irons. The tellurium-cop- 
per alloy tip holds heat for nearly a minute, 
and can be reheated in 20 seconds. The 
tool is used with a screw-in heater recep- 
tacle that replaces the normal soldering tip 
of the cord iron. 


ra 
‘ 


‘II 
j Nona! 


= 
’ REARDONS 


8 AN nie 


Fix loose screws with Reardon's non- 

f shrinking Water Putty. Also plug 
holes and cracks in wood, tile, metal 
or plaster. 


Add water to powder as used. No 
waste, no caking in the can. Di 
hard for nailing or painting. 


3d Househeeping 
a a 


REARDON’S 


WATER PUTTY 


AMAZING NEW 


MAGNETIC 
> SAW! 


Ready for Delivery! 


MUFFLERS 


STEELS and ALUMINUMS 
with a motorboat ti 


SINGLES, Chev, VS, Pl 
Steels $550, Alu 


DEALERS WANTED 
SANDEE MUFFLER CO. 


7523 S. WESTERN AVE. LOS ANGELES 44, CALIF.” 


| tumblers, et 


500 accessories 


> ncoop START—THE 


HANDEE KIT 


HANDEE Toot 
and 

opul 
orien packed 


compact steal 
carrying case. 
You'lt “be 


‘amazed at what 


Handee only, with 7 
‘Acceasories, $20.50 


NEW PRECISION ATTACHMENTS 
Fit Handee only, enable novice 
or eraftaman to do perfect work. 
Magically, easily, your offhand 
carving, routing, shaping will be 
exact as to depth of cut, ac- 
curacy of line, Set of 6 attach- 
ments with Instructions, post 
$7.95 


paid 


jaction guaranty 
st. 


52-page manual on req 


CHICAGO WHEEL & MFG. co. 
{ior W. Monroe St. Dept. PO, Chicago 7, It, 

Send GHandee Kit QHandee Tool (Precision Attach- 
ments OCOD. (Remittance enclosed (Send Manual 
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a == == 

| a | 

M ONE GALLON=! 

a 125 MILES! 4g 

Put a Whizzer Motor on your bike and 

EL discover really thrifty transportation! 125 
miles to the gallon! 35 MPH! Fits any 

' man's balloon tire bike ' 
Complete with all ateach- 

H ments necessary to motor a 
ize your bike! See your 

BL local Whizzer Dealer! 

' 

kaw 

RIDE ONE 


U. S. GOVERNMENT SURPLUS 


TRIPODS 


fen Tripods, with adjust~ 


Rolding ‘Telescor 
Valve 
24.50 


WHEATSTONE BRIDGES 


Used. im excellent condition, Mfe. by 
Mig’ Co.. “Philadeiphia 


$1561.00" ‘fiw SPECIAL $49.50 
Engineers All Metal Army Type Hand-Sighting 


LEVELS 
$2.00 PEtOW 


quaury 


PUBLIC SPORT SHOPS 


13 5. 16th St., Phila. 2, Pa. 


A 


Ne cop's 


(C) many edt, Se eae Wz Maa compete, raty fr sat 
W deste itera any sec, cack bare (—), 


fame hy 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 


FREE Defalis © Sarcic? 


WARNER ELECTRIC CO, 1512 Jarvis Avenue, Chicago 26, Dept N-5 1 

I Gentiemen: Send Pree Sample and Detals tr 1 
| Ye 1 
1 


Suate 
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NOW 93% MORE ENERGY, LONGER LIFE 


Get the New “Eveready” Flashlight Batteries 
The farm “Eveready” 4 rpitred trade-mark of Maton! Corb Co, Ie. 


BUILD. YOUR OWN MACHI 
Bh 00 


LEWIS MACHINE TOOL CO. 
7.0, Ber 746, Sta. L, Dept. 5, Les Anges 2, Cl 


Lewoss BRONZE FOUNDRY 


x-acto 


HANDICRAF 
KNIVES & TQ 


Choice of experts in 
every art and craft 
field. Singly and in sets, 
'50¢ to $50.00. 

(Slightly higher in Canada.) 


Buy where you see this sign — 
At hobby, hardware and gift shops. 


X-acto Crescent Products Co., Inc., N.Y. 
In Canada, Handicraft Tools, Ltd., Toronto 


BUILD YOUR OWN FAN 
“SCS with that old motor 


MODERN 
LAWN MOWER 
SHARPENER 


HARPEN ANY LAWN MOWER from S-inch 
Edger to 36inch Power Mower in ten to twent 
minutes witha MODERN LAWN MOWER SHARP- 
ENER because dismantling is unnecessary — neither 
handle. roller, wheels nor’ motor need be removed 
when sharpening any mower... the MODERN 
SHARPENER climinates all hand it precision 
grinds to the extreme ends of both lelt or right reel 
blades. “Bottom knife is held in same brackets for 
sharpening. NO EXTRA ATTACHMENTS! Order 
today! Price $241.50 (less motor) fo.b. Pasadena 
(4 or 4 HP, single phase motor recommended.) 


Modern Mfg. Co., 160 N. Fair Oaks. Pasadena 1, Cali 


Everything in Radio at Lowest Prices! 


Here is ecerything you want in Radio! New home radios 
and phono-radios, Ham receivers and gear, new kits, 
thousands of parts, tubes, tools, complete PA equip- 
‘ment, diagrams, latest radio books, The most complete 
ftocks anywhere—in one big book—all at money-saving 
low prices! 


BUILD THIS 
AMAZING 
5 TUBE RADIO 


LOW-COST SUPERHET KIT 
Complete with Plastic Cabinet, 
‘Loop Antenna, and Tubes 


| Ie here! The first ultea-modera 
5 Tube AC:DC Superhet kit at 90 


latest & PM. dynamic speaker; handsome walnut pl 
cabinet. Unbelievably eany to bulld; mo special tools re- 
‘Guired. Sock 


7 
‘Ragie Data Handbook No. 37-784, 
‘ALL 6 BOOKS above Ne. 37-788... 


Aue SARIS Coa. 

ee 

= 

3 ed Rane 
ai oes 

BES Site ee 


YOU CAN'T BEAT 


—the greatest 
development ‘auto- 
mobile bumper jacks! 
Safest, quickest, easi- 
est fo use on any cor 
built. Also an all-around 
hydraulic utility jock 
with hundreds of uses 
where easy i or 
pulling is required. Re- 
sult of 15 years of ad- 
vanced precision en- 
gineering. Extra long, 
heavy duty steel chain 
with forged steel grab 

loads 


head and chain 
plate are all tough 
malleable iron cast- 
ings. 17’ hydraulic 
lift, 3000 b. capacity. 


Order now at your dei 


© 1947 AM, Ine 
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| 


It Folds for Travelers 


‘Tue ventilated plastic case of this folding 
toothbrush holds a supply of tooth powder 
for the convenience of a traveler, and the 
whole unit is small enough to fit e 
pocket or purse. Manufactured by the Fed- 
eral Tool Corp., of Chicago, the case serves 
a handle for the nylon-bristled brush 
vhe 


it is in use, 


Carrier Grips Bottles 


For carrying bottles without fear of 
breakage, a six-place rack with snap-down 
holders is made of Tenite by Amos Molded 
Plastics, of Edinburgh, Ind. Coil springs 
keep the holders tight. 


MARGIE 


Fix it with Metta 


Shut out dirt and dust! Press pliable 
Mortite around windows, doors, base- 
tc. It's done in a jiffy. Keeps 
out ants, ‘insects; fine for calking, 
rattles; the ideal weather- 
stripping. Roll covers about 80 ft 

At Hawe, Paint, Dept. Stores, 


Pumberyards. 
$1.25 Mode Yeiel pote 
WRITE FOR FREE BOOKLET. 


J. W. MORTELL CO., 534 Burch St, Kankakee, Ill. 


A BIG 2S* WORTH OF TOOL TIPS, 


© Everything about tools 
‘at a glance. More than 


a Pools 
287 Elm St, New Britain, 


Connecticut. 


Write For folder 


W. ONAN & SONS INC. 


2774 Royolston Ave., Minneapolis 5, Minn 


ror TOP-NOTCH 
Vacation Thrills! 


“HARLEY- 
DAVIDSON 


Enjoy the most thrilling vacation of your life . 
on a Harley-Davidson Motorcycle! Visit the 
country’s natural wonders and historic places, 
Your Harley-Davidson will take you any- 
where fast and economically. You can do 
more and see more on a Harley-Davidson — 
“explore” the out-of-the-way regions and 
beauty spots not reached by other methods, 
‘What's more, your Harley-Davidson turns 
evenings, holidays and weekends into extra 
pleasure time —as you go gypsy touring with 
other fun-loving riders, or take in race meets, 
hillelimbs, and other thrill-packed motorcycle 
events. See your Harley-Davidson dealer NOW 
— and mail the coupon today! 
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* Soft Pedal Stops 


are yours with 


“Like my new hat, Joe?” she asks. "The boy 
friend says it gives me that angel look.” 

“Humph,” I snort. 

“Why the gloom, sour-puss?” she asks. 
“Indigestion?” 

"No," I shoot back, “Ie’s just I'm thinkin’ if 
you don’t reline those brakes, you may really look 
like an angel.” 

Ob,” she says casually, "I can still stop can’e 1?” 

"Not quick enough or easy enough,” I reply. 

"Welcl, it does take a lor of pressure t0 stop 
this old bus,” she admits grudgingly. “Will new 
lining make ic easier to stop?” 

“My Grizzly Brake Lining will,” I cell her. 
"Plus giving you greater stopping safety, Grizzly 
also permits you to slow down and stop with a ‘soft’ 

edal. That's why Grizzly is the perfect lining for 
Poth men and women drivers and 

“Whoa,” she laughs, “that's enough. Reline 

“er with Grizzly, Joe, and I'll drive relaxed!” 


IG FOOT... ure roor 
Grizaly Brake Lining is designed 
0 give sure, smooth stops to 
both, Demand Grizalya lead- 
ing brand of brake fining-for 
over 30 years! Grizzly Manufac 
turing Company, Paulding, Ohio. 


““Bear in Mind”... ask for 


RAKE L 
WHEREVER BRAKES ARE SERVICED 


234 porutar science 


Versatile Drawing Aid 


A PLastic square and removable miter 
arm combine to form a drawing and meas- 
uring instrument that performs many jobs 
for draftsmen, carpenters or architects. Dis- 
tributed by the Parva Products Co., of 
West Haven, Conn., the transparent com- 
bination is molded of yellow Tenite. It 
triangle, ruler, 
or and French curve, 


Magnifying Flashlight 


Devisep primarily as an aid to stamp 
collectors, a recent product of the Micro- 
| Lite Co., of New York, has an adjustable 
| magnifying glass on the barrel of a five-inch 
| flashlight. The glass slides up and down 
the barrel for focusing, and a_ball-and- 
socket joint permits quick angular adjust- 
ment. Besides helping to spot marks or 
breaks in stamps, the light is useful in 


examining many other small items. 


gee PRESSURE QUEEN 


- 2 
FOUR CYLINDER id 
PORTABLE AIR COMPRESSOR 
SPRAY PAINTING OUTFIT 


FOR THIS TIMESAVING 


WOODWORKING TOOL 


COMPACT @ RUGGED 


ft. hose, spray gun. Ree 
i ‘engine. 


# This eosy-reading GREENLEE 
HANDY CALCULATOR swiftly solves 
your woodworking problems Just 
set the diol: convert linear feet to 
boord feet; get slope per foot 
grees; compare hardness, weights, 
shrinkage, warping and work 
eose of voriovs woods. More, too" 
bit sizes for heod, body, thread of 
screws; nail specifications; tool 
shorpening hints; protractor. 6” 
diometer, fits your too! kit. Heavily 
vornished cordboord Special offer 
Order now, send 10¢ (not stomps) 
in next moil. Greenlee Too! Co., 
2128 Columbia Ave., Rockford, IIL 


MET, 
GREENLEE 
| Sa .. 


See a a 
; 


S00 MR VERTICAL TWIN MOTORCYCLE 
ARIEL MOTORCYCLES 


INTERNATIONALLY FAMOUS 
500 cc. Red Hunter . . , 1000 cc. Square Four 
SEND 10¢ FOR FOLDERS 


TRIUMPH, 2s WORLD'S PRE-EMINENT 


‘Johnson Motors. |nc 


267 W. COLORADO __U. 5. A DISTRIBUTORS _ PASADENA 1, CAL. 


Paint Sprayers | 2A 


WITH ONE OF THESE 


We EMPIRE LEVELS 


EMPIRE TORPEDO LEVEL 


1, Aluminum stock. Only 3 ax. wat. 


2 = 45" Viols, 18% $6.00 

$7.00 

‘Order EMPIRE LEVELS from your local dealer. 
Write direct for literature. 


EMPIRE LEVEL MFG. CO. 


7075. 6th St. Milwaukee 4, Wis. 


Tet oe heroes ey aan Hew THOR "B” ENGINE-$6.95 


who owns a. workshop should "Hy Te new THOR 
fave a copy. of our new, up-to- uvoline ene 
the-minute, 200 catalog of 
Machine | Shop , Eauipment—the 
latest tools made by the bigges 
manufacturers in the U. Se ite- ‘Ready to 
plete with illustrations, descrip- ally mae 
tions, “prices. " Prompt delivery set 
‘on most tools listed in this book. 


HOLD-E-ZEE 


With FOLEY 
For All 
HAND SAWS Fast, accurate. no | PPS 
TIME! 


Hold-E-Zees do the job better, faster. They excel 
oe —— wherever screwdrivers are used. Gripper instantly 
| FOLEY MFG. co. 3 released by spring action, sliding up out of way 
J Send tant detaie on Foley Retootner- when not in use. All materials highest quolity. 


AT LEADING DEALERS EVERYWHERE 
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MODERN, LOW-COST HEAT 
for Your Home on Shon 


GIVE YOUR CAR Wines! 


Altera Burd ce-ring job, you gan “hit 
“ang st ml 


[LBURD PISTON RING C0, ocrr.rs_ nocerono jt. Warm Morning 


———= COAL HEATER 


No other heater Ike the WARM MORNING! Ex- 

B | suskss ies tere tines amuing heaing 

; NE bl T OL EA DY fesuland bie foslseving Bares ary kis of oat 

Coke or brgueta "Heats il day nnd nent without 

ws, refueling. Holds fire several days on closed draft. 

Suara fre bot once n year. ‘The lowest com depend: 

hie heat that you can buy. Te rare topo te WAT 

MORNING at our dealer’. Four models from which 
tebe: 


ce This SMALL HOMES PLAN BOOK! 


dene 16-pase book in full colors 
ith Ae beautifet low-cost nomen a 
‘nation 


tiresome: and, work “doss 
Sve ol Ger VOR WOR 
ROE Sold bn 8 Daye" Trl, money 
‘Quarter for your copy... NO 
LOCKE STOVE company [C 
Dept. W, 114 W.11th St, Kansas City6,Mo. 


Say You Saw 
It In Popular Science 


0. 
‘Dept. 207, Enleate 44, Ht. 


BLOWERS 


WYTEFACE 
STEEL MEASURING TAPES 


KEUFFEL & ESSER CO. 
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CARBIDE SCRIBER 
NON-MAGNETIC. 

PRICK PUNCH —! 
Tungsten carbide up, with Cat 1 


silver brazed into ere 
heat treated steel body. Price Post Paid 


LUCAS-MILHAUPT ENGINEERING CO. 


DRILL-INDEX + «22: 
ageing apd ling eet get uma ere 
wae Sara oe 


‘da: 
Geaier or write 

struction and n ise, c 

can't get a better drill at an 83 m, whester MANUFACTURING CO: 


Specially ‘wound, long’ iife, "high 
torque, fanccoated motor, Cut steel 
f-lubricatiny 


WOODWORKERS... 


constantine MASTER MANUAL 


2 capable te 
press order from your | 
ay dealer. | 


SPEEDWAY MANUFACTURING CO. 
1864 S. S2nd Ave., Cicero 
/ BUILD YOUR OWN 
S, “Personal Radio” 
NEW MEISSNER RADIO KITS 


2-TUBE 
AC-DC Model 


CAME SUPPLIES 


Club Furniture - Counter 


PLANS FOR 5 PROJECTS 
that ane fun to butld 


Special combination offer 
inclu eod 


1. Fol 
| : 2. Child's Tester 
| 4; 2-ro0m ‘Swallow Hou 
1 Mail your deller bill today! Ask for Pock 
DELTA MANUFACTURING DIVISION 
eckwall Manvtocurng 
6228 E. Vienna Aw 


| Delfitrait. 


New York City Stores: 115-17 W. 45th St. & 212 Fulton St 
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THE “POCKET-SIZE” 
MACHINE SHOP 


Fesooasoncsa0 


FREE TRAILER PARTS CATALOG) 
“Safety Engineered” 
BULL DOG Hitches 
& Parking Jocks. 
TORQ-LESS Axtes, 
1d to Dept, D-16 
WAUSAU, WIS. 


WRITE FOR YOUR FREE COPY OF THE NEW 
KRW HYDRAULIC PRESS BOOK 


Deseribes all manner of Production 
and Shop Work on, KRW Hydraulic 
ch Type Arbor Presses. 32 
lustrating the new KRW 


Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N.Y. 
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Unless You Have 
A Parachute 
HURRY with the 


‘When you want to fix things fast..- 
Weldwood Glue. It’s quick to 
tremendously strong... stain-free.. 


rot-proof . 


and permanent. At hardware stores, lumber yards, 
chain stores. 


WELDWOOD 


PLASTIC RESIN 


WATERPROOF GLUE 


ou, LUG 11...0N YOUR tare! 
ALMGREN 


fr = MILLING *ATTACHMENT 


¥ 


o 


Yo. 280 ered 
_ 14" 

SAW 

Only 


| OT LATHE 
IN 10 SECONDS 


fn ure fa fmall and iare 
alread eho, ome Bore theme te 
{B TODAY it will quickly pay for ise 


a nae |e | EE Le 
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CAULKING AND 
SEALING CORDS 


PRESS-TITE 


Seal holes and cracks! 


Soft, ropelike Press-Tite Cords 

effectively seal windows and 
et again cold 

Sire fos 

Press-Tite Cords will not 


‘and dust. 


hharden—they stay soft and seal 1 
tight. Use ali 10 fil 

or holes in wood, pl 

fy or ick, Just 


PRESSTITE ENGINEERING CO. 
3976 Chovteau Ave. St. Lovis 10, Mo. 


60 POWER TELESCOPE $2. 95 


1 SADE ESS, AEA SOS 
N Ew eee en teed Ree eet th 
Series aie 


Dept. BP 24 West 45 St. fork 19, N.Y. 
Ratategret big caluen in Sinecnlerns micron i 


MASTER CHAMPION 
LAWN MOWER SHARPENER 
Also Mfg., Saw Shi 

& Key Machines 


FRANK’S MFG. CO. 


‘Scisend 93 for'a Pair of hameters and 
ui MAMSTERY. 1540 BASIL 


BUILD YOUR OWN Battery Driven 
ELECTRIC LAWN MOWER. 


JOBILE 47, ALA. 


“LEIAY MFG. CO. 
Minneapolis 8, Minn. 


ez Leiay Blds., 


AUTOMATIC SAW SET 


‘Set saw teeth outomatically—400 
per minute without effort. Perfect 
hammer and anvil action sets teeth 
uniformly—tensions metal. No tooth 


breakage. Write today! 
‘SAW SHOPS NEED THESE MACHINES 


AUTOMATIC 
‘SAW RETOOTHER 
Cuts new saw teeth in 
50 seconds—any size 4 
to 16 points. Old teeth 
fall off as chips, Sim- 
pple to operate. A per- 

fect job 


The “Mr. Fiz-it”” 
for “‘a million things” 
Tops in quality for 37 years. Uses un- 
QUT Ui} limited .. . sticks and mends perma 
r Fp ‘Waterproof . - quick drying. 


{ gual 
LOOK! Get acquainted ‘with Ambeold 
 guallty. At your a or rere 
-02. tube post; 
ances” 256 


AMBROID € co. 


Truck BUYERS! 


Here's America’s Lowest-Cost 
Transportation ...the great, new 


Treciion bit Tor ong, 
focts ond figures todayl 
‘See yout local Crosley Desir or write for fl information 
CROSLEY MOTORS, In 
LIC Spring Grove Ave., Cincinnati 


It In Popular Science 


ROCHESTER’S world-famous industries 


WANT FIN TT Gr 


For further information, write to the Division of Public Relations, 
Rochester Department of Commerce, 54 Court St., Rochester 4, 


New York. 


“A City of Rochester Service’ 
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C Kal Streator! 


Here’s something needed in every shop 


PRICED WITHIN. THE 
REACH OF ALL! 


' New! Sensational! 
! Carvit makes you a skilled 
wood carver in 20 minutes! 
Here's a fascinating new hobby — complete 


in one tool! The unbelievable perfection of 
four friends! Ex 


ments for 


“donyoue home, distin pits toe 
your friends 


fine carvings that se 


TEAR QUT THIS COUPON AND MAIL Tot 


\ fame 
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CROSMAN Silent RIFLE 


Shed corel bx geerer oxmrocy 
Pazet oo, for toro tng Yonge ha 


Arroun Draieh OF waite DIRECT 


The BETTER Ammunition for ALL 177 
and .22 caliber Air Pistols and Rifles. 


Re: cal..$250 per M’ (GRAMS 
22 al 


Assemble KING MIDGET 


Practical highway racer runabout, New 
model Wwe tappty al purer duet bolt to" 


ie eth 
Wal Ohio 


oe Ane ELDER 


ee tear ee 
a: seh 
Sa flat, 


eee a 


Blades of finest custom made 
steel, HAND HONEDuader 


goods dealer. We're doing 
‘ourbesttokeephim supplied. 


ea... 
ami Sead 


CAMILLUS CUTLERY COMPANY, Wow York 17, N.Y. 
Exablished 1876 . . . Factory of Comillus, N.Y. 


D. Cc. CONVERTER 


OUR _OWN_ BUSINESS 


And Reap BIG Profits! 


Seti EING PRODUCTS 
Dept. B-22, 88 Broad Street 


Boston 10, Mass. 


6’=1 


10” 


Now Available at 
NEW LOW PRICES 


Good news for h 
your shop for 
Greotest values 
your Atlas 


shop owners! Now you can eqi 


ATLAS PRESS CO. 
])_ 055 N. PITCHER ST. KALAMAZOO 13D, MICH. 
LATHES - DRILL PRESSES » SHAPERS - MILLING MACHINES 


MAKE * MORE 


‘O:N:EY 


Applying or Selling 


CORKSTONE 


‘A General Purpose Megnesivm OryeNoride Flooring 


THE MODERN PLASTIC FLOORING 


Dealers & Agents Wanted 


WRITE FOR DETAILS 


LASTING PRODUCTS COMPANY 


200 Block S. Franklintown Rd, Baltimore 23, Md. 
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For .. BIG Money-Making . . Doing ALL Work 


the NEW, EIFEL-LINE ‘SUPER-1 TOOLS 
4 Great KITS, with 10 Attachments 


++ te Maka 17 Wer beats 


ies from 103" 


4) THE MASTER KIT 
Gomprines the O15 lerench + Be 
peda + WIRE. Jaw 


we only @ Smit 

Tor Maw covteonarh 

at Ad’ in 8 yours’ 
Plicrench 


ii i i 
tor 


‘AMERICAN PUERENCH CORP'N 


Duat Tait Pire Extension 
FOR YOUR CAR. 
DEEP TONE, $295 
PRODUCED BY 234 IN. OUTLETS| 
Chrome Plated -- Fits All Cars 
Postage Free on Money Order, Check or Cash 
reno, LYONS PRODUCTS Co, 2319 Ridgely Dr tas Angles 16, 


RADIO PARTS + RADIO SETS + RECORD CHANGERS — 
PLAYERS + KITS + HAM GEAR + AMPLIFIERS » TESTERS 


i's here! ‘The big, new 1947 Concord Catalog with « vast. com- 
ae severing ip Radio and Blectronis for bald. 
6 experimenting, teting, repait and maintenance. Thousands 

wleme—-hundreds “now sa “for ‘rst time—iatest 198 
fics, Nom LOWER prices oo fadie. Gets Receivers. Hits 


LAFAYETTE RADIO CORPORATION 


CHICAGO 7 ATLANTA 3 


901 W. Jackson Blvd. 265 Peachtree Street 


GASOLINE ENGINE 
S 


Used Gov't Surplus—Air- 
Cooled Briggs-Stratton or 
Wisconsin Engine—REBUILT 
—GUAR. ED in good 

cal and operating 


Write for illustrated circular 
—Immediate delivery 


| MIDWEST SURPLUS SALES i2cc.teints: 


Kanses City, Mo 


‘Mount this 8" cast aluminum sanding 
ise on ony Va 
ae 


3 ° 
5200'potiped threcded bo 
Abrasive poper dich, 8” 
orits 31.2: 1758. Clinton Sire 
EMRICK INC. KALAMAZOO, MICi 
WRITE FOR FREE TOOL LIST. 


Fale instrament te about the bulk of the famed NOR: 
| DEN BoMBsicetT. 26 ye DC "10.000 "RPA 
mounted in kimbals, 


Precision "moto ith ‘magnetic 
N 


PLASTICS 
MANUALS 


Say You Saw It 


In Popular Science 


Special Castolite Kit 


PROVEN POWER TOOLS FOR A VALUE 
AND QUALITY CONSCIOUS MARKET 


A6” BENCH 
SAW THAT <* 
CUTS2”STOCK } 


STARSAMT METAL PRODUCTS, mic. 
Rochester 6, N.Y. 


ACTUALLY $5 on WORTH of 
GRINDING WHEE! 


ASS‘T. SIZES 

FOB CHICAGO 

ALL for ONLY 
A 


Fustagiend rior toda 7850.00 value $6.95 


GROBAN SUPPLY CO. 3227 33: ,""'chi 
WORLD’S LOWEST PRICED 


ADDING MACHINE 


VEST POCKET SIZE 


IDEAL FOR BUSINESS OR PERSONAL USE 


LY een Fits vest pocket or purse. Guaranteed 
accurate, ‘Operated’as easily. and aa 


CALCULATOR MACHINE Co., 
Dept. 481 P.O. Box 248, Glenvi 


* 


taper at nove.3450 1pm. 
maximum, full load. 


@ Take your pick from hun- 
dreds of models 


©@ All priced 28% or more 
below used market 

© No priorities needed to get 
prompt delivery 

© Price lists from your WAA. 
office 


A. 


WAR ASSETS WW 
ADMINISTRATION %& 
at 


ie Aneeies = Lavoe = loneapots = Nashville « New Orlane 
‘New York = Omaha = Phedephla- Portland, Or.» ickmond » Sal Lake Cty 
‘ ‘Seste 


“ Sookane Tosa 11082 
Customer Service Centers in these and many other cities. 
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Q BIG NEW BOOK 


EVERY ONE AN UNBEATABLE VALUE! 


Prepared by 
are bursting with up-to- 
grams that will save you 
tate to ord 
We guarantee comp! 


TINKRERING WITH TOOLS 


ntry, plastering, plumbing, painting, masonry, shingling, wallpaper- 
ing, electric wiring, etc. 215 pictures, DeLuxe edition. 


the Editors of POrULAR SCIENCE MONTHLY, these great books 


the-minute information, pictures, and di 
both time and money! You neod not ae - 
one or all for your own enjoyment or to “se = gifts. 
lete satisfaction or your money bac 


NEW HOME 
WORKSHOP ENCYCLOPEDIA 


Here's a giant book that’s jam-packed with over 840 
thrilling things to make and do in your own home 
workshop! It’s filled with over 1500 pictures and dia- 
grams that show you how to build bookcases, furniture, 
cabinets, toys, games, gifts . . . how to repair radios, 
autos, electrical appliances . . , and no end of ideas for 
keeping the home shipshape! Yes, you'll even find 
dozens of chemical experiments, hints for the garden, 
photographic ideas and woodcarving projects, 580 
pages! Handsome DeLuxe edition! Printed in 5 colors! 


It’s easy to do your own repairing—and lots of fun— 
if you follow the simple instructions in this big 260- 
page book! Everything you need to know about car- 


THE HOME CHEMIST BOOK OF FORMULAS 
Shows you how to set up an in- A wealth of formulas, recipes, 

expensive lab and perform hun- and secret processes for making 

dreds of thrilling experiments. soap, ink, insect spray, glue, 

How to do amazing chemical furniture ‘polish, hundreds of 

tricks, and magic. 192 pages. other useful houschold items! 

DeLuxe edition. 250 pages. DeLuxe. 

‘WONDERS through the MICROSCOPE DECORATIVE METAL 
Hundreds of exciting experi- How to make useful, attractive 

ments you can do with any articles out of sheet metal, 
microscope! How to secure spe- pewter, bronze, steel and pre- 

cimens, build apparatus, make cious metals. ‘Directions for 

slides and photo-micrographs, bending, shaping, finishing, 

etc. 192 pages! DeLuxe, antiquing, etc. DeLuxe. 
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BARGAINS FOR YOU 


‘4 
_ EVERYBODY'S RADIO MANUAL 


PRAY wow co build and repair your own radios ~ tiny 
$ portables, F-M receivers, radio-phonographs, short- 
: bem wave sets, recorders; wireless record players, etc! 

Written in simple, non-technical language with a 


wealth of drawings, diagrams and wiring circuits that make every step 
easy to follow! 256 pages. 216 pictures, DeLuxe edition, 


FIX IT YOURSELF 


Home repairs made easy. Be your own 
handy-man! Simple directions and easy-to- 
understand diagrams show how to fix and 
repair furniture, electric outlets, windows, 
doors, leaky pipes, floor boards, chimneys, 
boilers, weather proofing, apply wallpaper, lay linoleum, and 
hundreds of other construction and repair jobs around the 
house. You will be surprised how easily you can do things after 
reading “Fix It Yourself.” 256 pages, 163 helpful illustrations, 
complete index, DeLuxe edition. 


WOODCARVING AND WHITTLING 


Here's a fascinating hobby anyone can learn with 
this completely illustrated, easy-to-follow book! 
You'll find step-by-step instructions for making 


scores of ornaments, jewelry cases, furniture of all 
kinds, treasure chests, trays, chairs. . . and even wooden figures of men 
and animals! Over 270 pages, with 150 pictures to explain your every 
move! A gold mine of ideas packed in one big book! 


SEE THESE BOOKS AT OUR EXPENS poputar sci 
lease send me the book(s) checked below. 1 will pay postman the 


se, New York 10, N. Y. 
[peice shown,” plus few cen postage, on delivery” You guarantee 

Pomplete satisfaction or'T say retara Books in? days for a ull 
H fund. 


1 fefund. 


Send no money now—mail this 


Order Form! When postman de- 
livers books pay listed prices 


WOODCARVING << 
(BOOK OF FORMULAS © <si49° 0 
CC WONDERS through the MICROSCOPE . . . $1.49 


plus few cents postage. Read 


them 7 days free—if not de- NAME H 
yy ADDRESS. i | 

lighted return for full refund! HR So | 
i 


Check bere if you remit now, and we will pay postage. Same re- 
Fund guarantee. 
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PLASTIC-CRAFT 
HOBBYISTS 


WORTH OF 


BARNETT SPECIALTY CO. hortvwouoz7.cauir 
have purchased_____werth of BARSPECIAL supplies from 
DEALER. 

ADDRESS: 

curv 

YOUR NAME 

ADDRESS 


jor TATE WYDE,/ 


NEW Auto ENAMEL’ 
ee WIPE ON steady Brshingt Spraying 


GET BEAUTIFUL MIRROR-LIKE 
FINISH THAT LOOKS LIKE 
SPRAY JOB! ONE QUART 
DOES ENTIRE JOB! 


fr fade, it eimple directions are i 
DRIES TO GLISTENING, PROFESSIONAL FINISH! 


‘Quart or moreot WYPE today! 


pay postage. 
WYPE CORP., Dep ABH, ‘2214 Dolman St, St. Louis, Mo. 


TNOW YOU CAN PAINT! 


WITH PLASTICS 


pee eee eee eee 
4 


woop SHAPER 


s:*, 4" and %4” ball bearing spindle, Bench type with 
aajuttadie table. Write for free details, Bs 


TOOL & SUPPLY CO., Sylacauga, Alabama 
PLASTIC SUPPLIES 


Plexiglas, Lucite, Sheets, Rods, Tubes, Cement Dyes, 
Butls, Equipment, Ete, Lowest prices, Sod Se stamp 
for cat PLAST! MFG. & SUI corP., 
Dept. 5-! 8, 4707 Euclid Av 3, Ohio. 


Clevel 


Say You Saw It 
In Popular Science 


U. 5. SURPLUS 


BARGAIN 


‘ 


_S 


A Vi E up CES nh On Tb UNIT # NO SEPARATE BATTERIE 
NEW HYDRAULIC CYLINDERS The ONLY 
a EARING Al D 


PNEUMATIC RIVET GUNS! 
‘Chlcage, Cleveland and Al Other Standard Matas 87 
‘Used but la Swall Condition. 

sna tan Sone $9 


PALLEY SUPPLY CO. 2.32 test 
STATION WAGON BODIES 


AND CABS FOR JEEPS, ALL IN 
SMART MAPLE—OAK WOODS! 


GIANT 


t 
focusing: tube. feet. high. torial. mounting. 

dy to wet up and use. Pull power and clear. vision 
Ruaranteed, Prise $12.50. 25% deposit on 


DEPT, BT, SUFFOLK SCIENCE SERVICE, MANORVILLE, W. Y. 


AIR OR LIQUID TANKS 


Sting "hand or power 
A 
‘only 


‘Handre 
MODELS « FE ‘Se 
order to save postage, Complete cataige seni 

GALL ‘TwDUS Thin, uit W. Sachsen Miva, Chicago fy Minos 


NEW DRAWING DEVICE aor, 


DRAW oyedeine 


BEELER ENTERPRISES Dep‘'t G North Hollywood, Calif. 
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7X 50 NAVY 


BINOCULARS YOU TOO CAN BUILD 


WO15 RADIOS my 


ot Ss easntt ae i 


PROGRESSIVE ELECTRONICS CO.. 
22 navemenae a ‘izoond 


THER BINOCULARS (3 te 16 POWER?) A OREAT SURPLUS BARGAIN 


/->) REDUCING GAUGE 


585 
328: 


SEESESEEE: 
St TTT? 


HEE 


“A $15.00 Value$ 


esssssssess: 


Instructions 25¢ 


DUFFY, P. 0. Box 523 -E, Covington, Ky. 


PLASTICS 


WORK IN A FASCINATING AND PROFITABLE HOBBY 


‘We carry a complete line of plastic supplies and ac- 
UNITED PRODUCTS co. ceasories. Send 10c today for our latest catalog and 
7981 5. Halsted se fabricating manual. 
HOUSE OF PLASTICS 
2648 Linwood MO Dept. Detroit 6, Michigan 


Say You Saw 
It In Popular Science 


SIng tet iret" cetnloes of adlo"Sarie" and sepia 
ENESEE ST., DEPT. S7, BUFFALO, N.Y. 
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a 


t's Here! 


BARRON mera, SHAPER FENCE 
Fits ANY Drill Press 


‘A beauty d0— 
Signed, accoratcly machined, 
ted guarantend. tl 


| Rowson 
X none 
‘ chor bol 
. ioc Y feat 
a oe oo wera me rng as, gxagonm 
= —— ———_ i A Mates 
FIND OUT WHY THE DEAF riba ol aa 
CALL THE HEARING 
ONE-UNIT AD 198 
A “MIRACLE” Incoses 8 * 
<oe cles sanding sleeves 
naSolte oes en 8 tit 


OTHER DRILL PRESS Raa 
4" ROTARY SURFACE SANDER 3535 DOVETAIL CUTTER $1.45 
AUCMETAL AUHLIARY ORIL PRESS PuMind AND SHAPER TADLE $8 
TAPE THREADED SPINDLE ADAPTERS 
OUTER AND'ROUND END NORTISING BITS 1/E° T0'/2" SET OF 6 $830 
Uberol 10 Dey Money Bock Gvorontes 
Workshop Guide FREE 
BARRON TOOL CO. 
570 Architects Bldg., Detroit 1, Mich. 


BARRON sor svor TOOLS 
Say You Saw 

_It In Popular Science 

HOTTER GAS TORCH 


New ig Pa Digest ys 


se 


MARCOT KEY MACHINE 


ameaiate 
ou 


Doss IMM Ee, MA 


a REPAIRS $ 


fy 


te 


‘ina year the uvwawic only conts you 
tlice and dperating tastroctions. ote furnished 


orks on rons Steel iraes Bronze & other me 
iG WELDER CO.,13 East 23rd St, SH, Chicago 
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MAGIC LIQUID @G> “ 


PLASTICS 


A GIANT IN 
YOUR HAND! 


GL Fae 1 ‘ 
‘ 
+ f 
Res Peer 
Reso sean paces amas come Ws 
HYPNOTIZE brane 
EDN OW ER PLANT GENERATOR 
ciate ie 
[Ee a 
No. 3 Hawaiian Wiggler . 
gets bass F $1.10 
in lily pads 
Many excellent catches are being 4l 


made with the No. 3 in stumps, weeds and 
lily pads where big bass often hide. Write for free 
catalog. 


FRED ARBOGAST & CO., 1708 North St., Akron 3, Ohio 
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= The greatest power tool value ever 


A New COMPLETE power driven 
workshop . oo 


4 


offered to American craftsmen 


Made by a long-established power tool builder, mony 
thousands of Duro tools have been used for yeors in home 
‘workshops, schools and industry. The motive power of this 
shop—the sturdy, rugged, Duro Hand Grinder—hes long 


been recognized as one of the finest 


market—and is today in wide use in both industry 


and home shops. 
Send for FREE Circular 


the shop on display. Mail coupon today! 


DUR 


METAL PRODUCTS CO. 


description, specifications, and showing 
photographs of many unusual jobs that you can de with 
this shop. Also nomes of nearest dealers where you can see 


Major Power Tools $69 


Complete with Motor 
‘and Full Assortment of Accessories 


Here is the greatest value in power tools ever offered 


to the American craftsman. Consider this: You get a 
Power-driven Drill Press, Lathe, Shaper, Ro\ 


Bench 
Grinder, Hand Grinder— complete with AC-DC motor, 
ll ready to operate—with a compact accessories kit 
containing 50 sonding, grinding, drilling, polishing 
eccessories—all for only $69.50. 

Handles Scores of Operations 
Designed primarily for light work in wood, plost 
‘ond light metals—this remarkable shop can be used in 
many ways by home craftsmen and model buil 
for—routing, shaping, engrovi ing, polis 
carving, cleaning, buffing, de-burring, sanding, drilling, 
tu 


DURO METAL PRODUCTS CO. 
2674 North Kildare Avenue, Chicago 39, Illinois 
Gentlemen: Please ruth me your free illustrated ci 
cular giving complete specifications and photos of 
the New Duro Workshop... plus a list of deal 
where I can see the shop on display. 


2674 W. KILDARE AVE, CHICAGO 39, ILL 


Thinking in Pictures 


A BIG part of Popular Science Monthly is 
what you see before you read a word. 
I mean the pictures: the four to five hundred 
photographs, diagrams, plans and sketches 
in any issue. 

Pictures are not just illustrations in PSM. 
They work hard, Often they tell a whole 
story, Sometimes they tell that part of the 
story which explains how something works, 
leaving to the text the history of the device, 
or process, and what it means. 

Most of the pictures in PSM are made by 
our own photographers and artists, or are 
assigned to outside artists who have speci 


knowledge of the subject. Working draw-” 


ings call for special care; all PSM readers 
seem to be experts! 

Some of the things PSM artists are called 
on to picture don’t even exist. Then they 
have to imagine what a rocket would have 
to look like in order to do what it is supposed 
to do, Stewart Rouse did his pencil-think- 
ing so well in his cutaway drawing of the 
Wac Corporal (PSM, May '46) that it 
differed little from the official pictures which 
were released months later. 

Take the cover of this issue: Polar Prowl 
Cars have not yet been built, but those illus- 
trated are no idle doodlings. Fred Sparks, 
who represented PSM on the Antarctic ex- 
pedition last winter, saw their crude begin- 
nings and their great possibilities. Art Di- 
rector Samuels went to Washington to con- 
fer with those planning just such vehicles. 
Artist Ray Pioch used all this background 
to make the dream visible and practicable. 


Every PSM editor has to be picture- 
minded, but after all of us have stopped 
talking, somebody has to make some pretty 
definite marks on paper. That somebody is 
the Art Editor—Howard Jensen. 

Jensen is a soft-spoken individual who 
covers temperament with a conservative 
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manner and a double- 
breasted business suit. 
He went to art school 
in Seattle and New 
York. He designed 
stage sets for a small 
stock company, did 
typography for the 
glossy pages in the 
Sears Roebuck cata- 
logue, worked in ad- 
vertising agencies. 

His first job in magazines was on Picture, 
one of the earliest experiments in picture 
magazines. He was art director of Parade 
when that magazine was started. He worked 
on Look and was art editor of the book divi- 
sion. Two of the books he designed won 
places in the “Fifty Books of the Year” for 
1945 and 1946—One Nation and Look at 
America. 

Jensen calls PSM “a documentary maga- 

ine.” I had never thought of it before, but 

that is exactly the difference between PSM 
and the other big general magazines. PSM 
is more like The House on 92nd Street, or 
Boomerang, than the typical glamorous pro- 
ductions of Hollywood. PSM deals in facts 
rather than fiction—even good old Gus is a 
documentary character. 

As Art Editor, Jensen's job is to picture 
the facts, to give you a magazine which is 
easy to see and easy to read. I hope you 
have not noticed the recent changes in 
PSM’s headlines and captions. Because the 
toughest task of the Art Editor is to create 
an arrangement of words-and-pictures-on- 
paper so clear and unobtrusive that the ideas 


shine right through. 


Howano Jensen 


Thais one 


iin 


Ske 


vr 


y druggist 
took a 


prescription 
from me! 


PERFECT 
CIRCLE 
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A FEW 
OF THE MANY 
OPERATIONS 
you 
CAN PERFORM 


» TURNING soning THREADING FACING 


Rati, 


MILLING GRINDING TAPER TURNING PLASTICS WORK WOOD TURNING 


A South Bend Lathe is the basic tool for - invested is assured. Write today for catalog 


your shop. It enables you to accurately per-  —please mention the size lathe you require. 
form the some full range of machining oper- PROMPT DELIVERY —Immediate delivery from 
ations that are done on South Bend Lathes in distributors’ stocks or early delivery from factory. 


ctory. Average price 


the toolrooms and machine shops of industry.  PRICES—stort at $145.00, try. Aas 
2 than 15 per 


: ; increose ever prewar level 
With a South Bend Lathe as the basic tool TIME PAYMENTS —Factory Ti Pay Pion. 
in your shop, greater value for each dollar 25% down, 12 mo. to pay. Moderate finance charge. 


BUILDING BETTER LATHES 8 SOUTH BEND LATHE WORKS 


SINCE 1906 
See 456 EAST MADISON STREET + + SOUTH BEND 22, INDIANA 
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Clean out rust with 
DU PONT Cooling System CLEANSER 


Here's a safe, sure way to clean out rust and scale—to 
avoid engine overheating. Just pour a can of DU PONT 
COOLING SYSTEM CLEANSER into your radiator, run 
the engine for 30 minutes or more, and drain, No reverse 
flushing needed. No fussing with the hose or flush gun, 
A clean cooling system paves the way for top engine 
efficiency. 


Keep out rust with 
DU PONT Acid and Rust INHIBITOR 


After cleaning out the radiator, you can keep it free from 
rust all season by pouring in a can of DU PONT ACID 
AND RUST INHIBITOR. It prevents rust forming, and 
keeps out acid, too. 


Avoid radiator leaks with 
DU PONT Cooling System SEALER 


‘You can stop leaks quickly and securely—and make the 
cooling system LEAK-PROOF — by pouring in DU PONT 
COOLING SYSTEM SEALER. It will not clog the 
radiator or harm hose or metal parts. 


BETTER THINGS FOR BETTER LIVING 
++:THROUGH CHEMISTRY 


REG.U.s. paT. OFF 


ITS TRUE IN RACING... 
IN CIGARETTES TOO! 

| LEARNED FROM 
EXPERIENCE THAT 
CAMELS SUIT ME 


‘Ack MiDOLT AUTO RACER 


More people are smoking CAMELS 
than ever before! 


With millions of smokers who have tried and 
compared, Camels are the “choice of experience’! 


EMEMBER the cigarette shortage during the 
That was the biggest comparison test in cigarette 
history. From day to day... pack to pack .. . people 
smoked whatever was available: more different brands 
than they would normally try in a lifetime 


ar? 


‘The results speak for themselves. More people are 
smoking Camels than ever before! But, no matter how 
great the demand. 

We don’t tamper with Camel quality. Only ch 
tobaccos, properly aged, and blended in the ti 
honored Camel way, are used in Camels. 


According to a recent Nationwide survey 


More Doctors SMOKE 


than any other cigarette 


